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W. H. A. ROBERTSON & CO. LTD. BEDFORD ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY 
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MACHINE TOOL ean ps WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0035 





ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
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WELDING MACHINES 


for Flash, Arc, Seam and Projection Welding operations 


The Aseaweld range of welding machines and apparatus, 
including transformers, covers all requirements, from small- 
scale spot welding operations up to large 
scale mass production. We shall 
be glad to send you literature describing 
the full range, or leaflets on 
any particular type of 
equipment which may 
interest you. 

















ASEAWELD 


—— ASEASVETS 








consult [FULLER | 
Z scectaic \ 


Sole U.K. representatives for ASEA Sweden Also at Birmingham, Glasgou SY by 


FULLER ELECTRIC IL.TD - FULBOURNE RD LONDON E.17 ind Manchester 
A member of the Hawker Siddeley Group, 


Editorial Contents. page 161 Classified !Advertisement pages. 109 
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Gold Rolled 
Steel Strip 
for prompt 
delivery 


SIZES: 

All widths 

4” to under 4” = 0.008" to 0.064” 

4” to 15”incl. 0.008" to 0.128 
over 15° to 20” incl. « 0.008" to 0.080° 
in coils and straight lengths. 


TEMPERS AND FINISHES: 
Unannealed — Fully hard, } Hard and 
Medium Hard. Bright only. 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 

Drawing Qualities. 

Annealed and Re-Rolled 


to intermediate tempers as specified. 


Electro Galvanized Strip 

6” to 18" « 0.008" to 0.036". 

Widths narrower than6’ can 
only be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 

Tube Strip and Cable Tape. 


GKQN 


SOUTH WALES) LTD. 

GUEST KEEN & NETTLEFOLDS 

(SOUTH WALES) LTD., 

Castle Works, Cardiff. 

Tel: Cardiff 33033. are 
AKAN} 


Telex: 49-316. CeO 
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FRY’S.. the solder 
with science 
behind it.. 





This is a routine spectrographic test be "4 34 


carried out on every batch of FRY’S 
solder which leaves the works. 


[he spectrographic test detects harmful | I 1 M |. 
impurities which could mean gritty solders 


causing weak or brittle joints 





This is one of the many ways FRY’S 


ensure that nothing but pure solders with Hh A 

their characteristic smooth fast bonding 

reach you Tie a 
ABBEY BELFRY 


The solders with science behind them. 











Spectrographice Tests Prove it! 


In this top print the fine lines (arrowed) show zi 
impuri ities which mar performance The print 
below is free from contaminating npurities 
,ypifying FRY'S solders 


FRY’ © Metal Foundries Limited tandem Works, Merton Abbey, London, $.W.19 


een Tel: MiTcham 4023 (7 lines) 


and at MANCHE STE R = ISGOW KIDDERMINSTER DUBLIN 
MRP 99 
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Now even closer tolerances 
on Habershon cold-rolled strip 


New fully automatic electronically 
controlled plant in operation 


at Holmes Mills 


Now you can depend even more on the even closer than those required by 
traditional ‘quality in quantity’ of the strictest specification—all this is 
Habershon steel strip. Faster produc- made possible at Habershons by the 
tion : micro-measurements more con- recent installation of completely auto- 
sistent than ever before: tolerances matic plant. 


Progress is our greatest product 


Habershon STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LTD., ROTHERHAM Telephone: 2081 (6 lines) 
London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 
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COMBINED 
HYDRAULIC 
GUILLOTINE 
AND 
PRESSBRAKE 





THE WORLD’S MOST MODERN 
SHEET METAL AND PLATE 
WORKING MACHINERY 











COMBINED 
PLATE oe ae a 
AND ~ $e 

SECTION No edge preperation needed 

BENDING 

ROLL 

OF 

INITIAL 


PINCH 
TYPE 


SUNEMIVMIS NLS (Loses) LIVI EID 


LIVINGSTONE HOUSE, BROADWAY, LONDON, S.W.1 
felephone : TRAfalgar 4262/3 
Telegrams : Haemmerle, Sowest, London 


SWITZERLAND Cables : Haemmerle, London 
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Only 


in the 
Desoutter 
season! 
Is it 
always 
as crowded 
as 


this ? 


*But then, it’s ys the Desoutter season! 
DESOUTTER DIE SETS 
Immediate delivery to all areas. Ring Colindale 6346 


OTHERS IMITED, 1! HAY ANI KINGS URY. NW9 { 
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THE NORTON TOOL CO. LTD. 


























Introducing the NORTON 
Multi-Speed 4in. Roll Feed 


FOR ANY SPEED UP TO 85C S.P.M. 
For Any LENGTH of PROGRESSION 


2) 


Nickel-silver Contact 
Blade; Coiled Strip 28 
S.W.G. lin. width. 


PIERCED & BLANKED 


750 per minute. 
2 stage tool 

tzin. progression 
By kind permission of 


ELECTRO METHODS 
LTD., Stevenage. 


The ‘NORTON ™ Roll Feed is available as a Feed-in or Feed-out Unit or two may 
be mounted in tandem as a Double Roll Feed. Being easy to set, and quickly 


mounted or dismounted, it makes change-over time a matter of minutes only, and 
still further enhances the unequalled versatility of this Press. 





Sole World Concessionaires 


FRANK LEWIS & GO. (LONDON) LTD. 


Head Office 65 ST. PAUL’S CHURCHYARD, LONDON, E.C.4 


s 
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STRIP 

Plain, Plastic Covered, 

or Electro-Galvanised. 
SHEETS. TUBES. 

BARS. 

COLD FORMED SECTIONS. 
POWER PRESSES. 
TUBULAR & GENERAL 
FABRICATIONS. 


STEELS LIMITED 


WILLENHALL, STAFFS. 
TEL. 60! (P.B.X.) 
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STRAIGHT-SIDED 
SINGLE-ACTION =. 
T.R. SERIES yet 
POWER PRESSES ag 


|, 2 and 4 POINT 
SUSPENSION 


essential for * 
greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


These many features, ) ts 
K 


e@ HIGH TORQUE CLUTCH 


© DEEP-BEAM 
ALL STEEL SLIDE 


e@ ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 
e@ HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 


@ BUILT-IN DRIVE 
FOR AUTOMATION 
FUNCTIONS 


@ FULL-FLOW 
CIRCULATING 
LUBRICATION 
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did you know © 
that there 


are now - 


more than _ Me, Isn’t it just possible that 
s some of our latest develop- 
600 pire oe ments are new to you? Just 
A @” possible that one of them 
\ 

ey © > awkward—or expensive 
/ ™ assembly job? Giv us the 
Fastenings = chance to examine your 
: where you could be saving 
, time and money on your 

A 

SIMMONDS AEROCESSORIES LTD. W I A MEMBER OF THE FIRTH CLEVELAND GROUP ¥ C 
Head Office & Works: Treforest, Pontypridd, Glamorgan. Branches: Birmingham, Manchester, Glasgow, 
Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York. 


Speed might be the way around an 
products and suggest 
é & assembly lines. Call in our 
technical representative 
—he’s a fastening expert. 
i 
SPIRE SPEED NUT DIVISION, 11A, ALBEMARLE STREET, LONDON, W.1. Tel: HYDe Park 5741/2 
CRC $35 
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é ie British Iron and Steel] Federation is 


adopting a new approach to the public 
in aseries of advertisements inthe national 


and provincial press entitled REPORT TO 


THE NATION. These advertisements, as . 
they appear, will deal with current news 
of the steel industry. The first report is 


concerned, among other things, with the 


industry’s production record and develop- 


ment plans; with some of the latest uses é 
of steel; and with the social conditions of e D O f 


workers in a typical steel producing area. 

Future reports will explore other sides of 

the industry: the personalities running it; 

research activities: managementtraining O C 
The first report has already appeared. 

It will be followed by others at intervals 

during the year, and almost everyone in Ld j 

the country will have a chance to see ati O a 

them. In this way, people can learn not 

only how a vital industry operates, but 

also how closely the prosperity and every- 

day life of the nation is bound up with 

that of Steel. The Reports will be im- 

portant, too, in helping those within Steel 

to know it better, and to realise they're 

. part of an efficient, progressive and 


booming industry. 
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WHY 
QQ Ww. 


HOW MUCH STEEL 
IN 1960? 


HE British steel industry may well produce 
of steel in 1960 

Last year, and the year before, the 
£100,000,000 on new 


production capacity by 


despite the fact that existing capacity 


being fully used. 


Why this expansion, then’ Is it an act of folly 


Ce ee 


about 24 million tons 
compared with 20 million tons last year 

industry spent 
and development—and raised its 
This was done 
cases, was not 


steel some 


plant 
about a million tons each 
except in a few 


year 


or farsightedness? 


It is simply an expression of confidence in Britain's future 


the sharp 

und 1968. when 

ndustry was working 

city demand 

shown «a 

upsurge since the 

* king forwards 

the industry has weighed 

forecasts made by its cus 
irf 


As a result the industry | 


believes that the trend of 
steel demand will con- 
nue to rise 
@ ahead in Stee! 
ish busin 


naumers 
x the thousa: 
C firme he 
demand ca 
But planning. building 
bringing into production a 


new steelworks inevitably | 


takes years 


UNEXPECTED 


making rails 
nge over t o- 

ion of sheet for 8. 
Hence in the past two 
years. although the steel 
industry as a whole has 
not been working at full 
capacity. there have some 
mes f 


causes were 
an unexpectedly swift 
boom in cars - which took 
even the motor industry 
iteelf by surprise. rising 


sales of household goods | 


and « shift in 
demand from one kind of 
stee! sheet to another 


New life 
in the 
Valleys 


i 


£760 MILLION | =": 


apa 


| at ab 


Not even the wisest 


UP AND UP 


ing the right plant 
at the mght time 
Since the end of 1946 
sum of over 
} has been spent 
ment. The 
rescer 


m| NEW MILLS 


In the critical field of 
cold reduced sheet 
duction in I was } 
up on 1958. and will ri 
again by perhaps as m 
} as 2", in 1960. Purther ex 

pans 
m 
tw 


Steel capacity 1953-1960 
Million tons 


o ne 
| and Ravenscraig, work on 
which is being acoelera 
} ted, will meet the likely 
| demand for sheet and tin 
| plate 
| What of the other se: 
| trons of the industry’ 
| Although hit by the reces 
sion, they have pressed on 
with expanmon The new 
Universal Beam Mili at 
Lackenby. best of its kind 
in the world, is in produc 
tion - indeed, everywhere 
the nationwide programme 
of steel development is ac 
| celerating. At the lowest 


INDUSTRIES 


_ NEW Yb 
TO THE ¥ 











| point (December, 1958) the 
industry was operating. on 








SIXTY KINDS OF STEEL ON 1), 
| 


ar sixtydifferent 

of stee! are 

That's how many 

are in a modern ca 
One of the tortu 
ve devised 

pave track made 

stone blocks 





—ah © we yw te we 
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THE BRITISH IRON AND STEEL FEDERATION 
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RR 
- - “Ante 
Rolling Mills 


+4 


4 


3, y . tt t/t 
“= or ee - 


& Auxiliary Plant 


TELEPHONE “Sapam SIR JAMES FARMER NORTON & CO. LTD., 
BlAckfriars 3613 Sn =. ADELPHI IRONWORKS, SALFORD 3, LANCS. 
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Complete in a fitted case, finest 
welding, cutting and gouging 
it made to the well-knowr 

high standards. Conv 


arrying, safe when not 


REMEMBER MILNE FOR 


Welding, Cutting and Brazing 


slowpipes 


Cutting and Profiling 


Machines 
Regulator 
Gas bkconomisers 
Valves and Pipelines 
Electric Arc Equipment 


Resistance Welding Plant and Equipment 





C.S.MILNE & Co.Ltd 


HARLEY WORKS, OCTAVIUS STREET, DEPTFORD, LONDON, 8.6.6 


Telephone: TiDeway 3852 


Aliso at 172/174 West Regent Street, Giasgow, C.2 
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INGOT 


ALCAN 


ALUMINIUM LIMITED OF CANADA 


SPECIALIZATION 


VEANS 


TO vou 


4 A wide range of proved specifications 
for cast and wrought products 


@ World wide experience of users’ 
needs 


3 Rigid quality control and consistency 


@ Technical assistance on foundry or 
remelt problems and new developments 


ALCAN (U.K.) LIMITED 


(FORMERLY ALUMINIUM UNION LIMITED 


LONDON 


Aluminium Canada House - 30 Berkeley Square W! 
Tel: Maytair 9721 


BIRMINGHAM 
Gazette Buildings - Corporation Street - Tel: Central 1446 


MANCHESTER 
National House -« 33 St. Ann Street - Tel: Blackfriars 9772 
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FIRTH “C)BROWN 


PUNCHIN 
TOOL-STEEL 


table combination of hardness 
ng it an excellent shock-resisting 
4 punching work. Amongst its many 
ind forming tools, tin-can dies and 
tools for mild steel and cold heading 
of red r elevated 

ed to CCW being used also for 

dies, forming and piercing tools and 

where short contact with hot metal 

only restricted rise in tool temperature. 

Very clear printed data on this steel is available 


upon request. 


Cold heading dies 
Hot heading 


rming and piercing tools 


’ BROWN 


ALLOY STEELMAKERS , FORGEMASTERS ° STEEL FOUNDERS ° HEAVY ENGINEERS 


r 


THOS FIRTH 
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servi 


SHEET: EXTRUSIO 


Users of aluminium can now reap the 
benefits of Grades service! From now onwards 
full stocks are being maintained to meet every 
demand at short notice. 

In addition to a comprehensive range of 
standard size sheets and plates to BS 1470 
and other related specifications, our modern 
warehousing facilities and equipment enable 
us to offer you cut sheet, strip and mill length 
coil prepared to the sizes you require. This 
saves you time and money; eliminates scrap 
and unusable off-cuts. 

We can also offer Rounds, Squares and 
Hexagons in free-machining alloys. If you use 
Angles, Channels, Tubes and other extruded 
sections, we have these too. 

Prompt deliveries by road throughout the 
Country. You can put an end to your stock 
problems by sending your enquiries to us 
— now ! 


ALUMINIUM DIVISION O 


GRADES .. 


HANWORTHLA 


Telegrams 
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it’s universal 
and easy to operate 


BARNES 
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UPSTROKING ooo hh ee 


BENDING 
PRESS 


These Barnes Presses are universal in 
their application—any thickness of 
material, within the rated capacity, 
may be worked without resetting. 


The Barnes Press is an open Throat 
Design constructed sturdily of fab- 
ricated steel plate and sections, 
with a hydraulic unit built in. 


Included as standard equipment 
are a multi-groove die, a 90 
punch and adjustable gauges 





| 
RATED CAPACITY! PRES 
IN MILO STEEL SURE |LENGTH OF 
28 ton tensile IN TONS| STROKE 


| 
| 
| 
| 


EE Es 


PIVIIIIIWWVVIVIVFVVB 
©eoocooocooooooocooococse 











SOLE WORLD AGENTS A (] 
GROUP’ SUNBEAM ROAD, LONDON, N.W.10. Telephone: ELGar 7222/7 
>S=——— 


| 
L : STANNINGLEY, Nr. LEEDS. Telephone: Pudsey 2241 


One of our Technical Representatives will gladly visit you, 
on request, to discuss your problems. 


SONS AND COMPANY LIMITED 
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HOT-DIP GALVANIZING 


by the *‘Harco’ Process 


is the surest means of combating rust. It provides a 
continuous surface of firmly alloyed zinc, effectively 
sealing seams and crevices. 

It SAVES STEEL by eliminating the need for large 
corrosion allowances and the replacement of rusted parts 

As pioneers of hot-dip galvanizing, Harveys render a 
first-class service to many industries 

Regular and frequent collections and deliveries by Harvey 
Vans within a radius of 25 miles. Rail Traffic handled 
hrough private sidings. 


G. A. HARVEY & CO. (LONDON) LTD 
WOOLWICH ROAD, LONDON, S.E.7 
GRI wict 3232 22 


~ 
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HARDENED & 
TEMP ED 
RIP 


E 
STEEL § 


” GR Uo i 4] WG Diy hud, STRIP 


* HARDNESS Any temper can be supplied according 


E 
R 
T 


e EDGES Sheared square or dressed round. 


¢ FINISHES Black, Bright, Blued or Bronzed. 
Also Electro Galvanized. 


Any quantity manufactured specially down to 1 cwt. 


The EFFINGHAM STEEL WORKS LTD 
WASHFORD ROAD + SHEFFIELD 
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Each batch of paint has to pass rigorous 
inspection in the Pinchin Johnson test 
ARE THESE HANDS HELPING YOU? _,, laboratories, before dispatch 
This is just a part of the 
service available to you through the 
P.J. technical representative from your nearest branch 


PINCHIN JOHNSON & COMPANY 
Head Office: 4 Carlton Gardens, London, SWI! = Jelephone: Trafalgar 5600 


PINCHIN JOHNSON Principal Service Branches and Stock Depots 


PAINT PRODUCTS BELFAST - BIRMINGHAM + BOOTLE - BRIGHTON + BRISTOL - GLASGOW 
LEEDS - MANCHESTER » NEWCASTLE-ON-TYNE - SOUTHAMPTON 
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—ptgtg —__ OUT latest 
development in 


STRIP LEVELLING 


———— 
— We 
— ee 
— ee 
—, ey 
— sy 
~~ ee 
a a 
— iis 
~~, 


under test at 


HUMPHR 


This new development combines in one machine the functions of 
strip levelling and press feeding. Here is an entirely new approach 
to an old problem in connection with which we shall be making 
future announcements in this journal 


the spearhead of development in the pressed metal industry 





HUMPHRIS & SONS LTD - POOLE - 
TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS 
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British tederal: 


Specialists in complete design and manufacture 
of all types of standard and special purpose 
resistance welding equipment from | KVA to 
1500 KVA or greater, and including fully 
automatic conveyor and hopper fed lines for 
high production requirements in the auto- 
mobile, aircraft, steel, drum and wire industries 


and all branches of engineering 


@ Special Purpose Jigs and Fixtures 

@ Press Tools and Dies 

@ Electronic Controls 

@ Tube Mills 

@ Cycle Rim Forming and Welding Equipment 
@ Automatic Arc Welding Machines 40 KVA Rocker arm type 
a 


Universal Seam Welder 


‘UNIFLEX’ Kickless Welding Cables 





Heavy duts 

300 KVA 
Universai Seam 
Welding Machine 
with provision 
for slep- Dy - step 
or roller spot 


welding 





LEADERS IN RESISTANCE WELDING | 





Pedal operated Rocker arn 
BRITISH FEDERAL WELDER & MACHINE CO. LTD. type Spot Welder 
CASTLE MILL WORKS, DUDLEY, WORCS. with electronic weld timer 
TELEPHONE DUDLEY 54701 
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IGNITRONS  —_ E 


AE! ELECTRONICS DATA SHEET 
Subject IGNITRONS — RATINGS 


Welder types 





n Demand* |} 
(kVA) 





450 

1200 

200 

1200 Integral 

1400 Clamp on 

2400 

2400 | 2 
Clamp on 


Integral 


fn 
Integral 


600 SK - 
Clamp on 


oon 


wo | 22-4 








welder control service and refer to two valves in 


is are tor 
voltage from 250-600v. r.m.s 


parallel at any 


Associated Electrical Industries 
manufacture Rectifier types 
ignitrons in the United Kingdon ere eee ae Waximun Don 
7 Maximum peak voltage aximumM average current 
moreover all AEI ignitrons are inte (Kilo volts) at peak voltage 
changeable with the corresponding (Amps.) 
75 
| 150 


Whatever the job 
- 150 


ol 


the widest range 





American types. 
from the AEI lists you can select the 


right valve 


u rite for Leaflt t 5851-8 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


AS44T 





ELECTRONIC APPARATUS DIVISION 





Marcu 1960 SHEET METAL INDUSTRIES 


CRAP 


for 


COHEN'S 
OHEN’S 


for 


SCRAP 


SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


TWE WOOD LANE, LONDON, W.12° Phone: Shepherds Bush 2070 ° Grams: Coborn, Telex, London 
f00 And at 600 Commercia! Road, E.14 * Canning Town, E.16 * Southall, Middx. * Bath * Belfast 
6ROoU Glasgow * Hebburn * Kingsbury * Leeds * Luton * Manchester * Sheffield * Southampton 
fume} Swansea ~ Brussels * Dublin - Nairobi * New York - Singapore * Takorad; 

smi/s64/xe1 


—E 
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The Butterley range of sheet metal 
machinery includes geared and 
ungeared power presses, guillotine 
shears, press brakes and general 
machinery for the hot and cold 
working of metals. 

All castings are made by the 
‘‘Meehanite”’ process in our own well- 
equipped foundries. The Butterley 
foundries are available for the 
production of high-grade ‘‘Meehanite”’ 
castings to customers’ requirements. 
We invite your enquiries for 
““Meehanite”’ castings of all 

grades up to 20 tons. 


The word “‘Meehanite” is a 


registered trade mark 


Full details of Butterley Sheet Metal 
Machinery supplied on request... 


100-ton jeared open 
fronted press with 
vheel quards removed. 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND 
Tel: RIPLEY 411 (9 lines) 
London Office: 9 Upper Belgrave Street, S.W.1. Tel: SLOANE 8172/3 
SM22 





ARTBRITE 


STEEL SHEETS 
ncenaeescttats teecipeuny Plus COLOUR 
sat gnniager tyseuer. plus TEXTURE 


by hot-dip ‘Speltafast’ galvanizing or by lacquer- 
ing) with a closely-adherent 10 thou. coating of 
P.V.C. film. 

Available in many luxury finishes, glossy, matt, 
and various textures, and in a wide range of 
colours, the coating is resistant to abrasion and 
to a great many chemicals. ‘Artbrite’ sheets on 


the ‘Speltafast’ base are fully weather-resistant. 


EXTRAORDINARY *“WORKABILITY’. ‘Artbrite’ sheets can be pressed, 
drawn, bent, seamed, formed and riveted—even welded, without 
disturbing the adhesion of the P.V.C. For all intents and purposes, this 


will stand up to everything that the steel sheets will stand. In sheets 


up to 48” wide, gauges 16 to 26 b.g. inclusive, at competitive prices. 


’ Richard Thomas & Baldwins (Sales) Ltd 


47 PARK STREET, LONDON, W.1 


This cupping test piece 
shows the elasticity and 
adhesion of the P.V.C. 
coating, and retention of 


the surface texture 
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|. ileal 


wide or narrow .. . 


ee 


or high... 


SHEFFIELD 


Also manufacturers of Trubrite Stainless Steels for wide application in most industries. 


ARTHUR LEE & SONS LIMITED 
TRUBRITE STEEL WORKS - MEADOW HALL ° SHEFFIELD 
Telephone: Sheffield 387272 
London Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel: Temple Bar 7187/8 
Birmingham Office: 191 Corporation St., Birmingham 4. Tel: Central 6801/2 
J. A. HEMMING LTD., 4 Park Rd., Moseley, Birmingham 13. Tel: South 3008 9 


STOCKHOLDERS: L. A. HUTTON & CO. LTD., Pound Rd., Chertsey, Surrey. Tel. Chertsey 3541 2 3. 
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Bolts, Nuts, 

Set Screws, Studs, 
Machine Screws, 
Wing Nuts, Dome Nuts, 


Flat and Spring Washers 


FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 


Fremo Works, Moseley Street, Birmingham, 5 
Telephone : MIDland 7984 PBX. Telegrams: ‘FREMO, Birmingham 


Codes ABC 5th edition Marconi International 





SHEET METAI INDUSTRIES Marcu 1960 


Close-up of 
Welding Unit 





WELDED STEEL TUBE 
PRODUCTION LINE 


complete with Flash Butt Welder, 
Pull-Through Slitter, Strip Storage 
Accumulator, Forming Mill 
Welder, Sizing Milli and Flying 
Cut Off Saw. 
Capacity :—+4 in. to 23 in. diameter 
Tube. 
Speed :—40 to 120 feet per minute, 


with 50 cycle welding unit. 150 
cycle welder supply can be 


AUXILIARY ROLLING aauieiumacial 
MACHINERY LTD. 
WHITEHALL ROAD- TIPTON-STAFFS MANUFACTURERS OF ¢ 


Telephone: TIPTON 2617-2618- 2619 ROLLING MILLS and AUXILIARY EQUIPMENT 
for the 
STRIP, ROD and TUBE TRADES 








Equipment designed to suit your requirements 
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In this factory it was essential that a solution be found to the 
problem of providing gas-tight, corrosion resistant seals and surface ANO THER 
treatments for considerable lengths of metal ductwork. 

Expandite RB200, a preformed Flexible Sealer, both waterproof and 
unaffected by dilute acids has proved to be ideal. Moreover, where 
airtight joints were required, RB200 grummets were used, thus JOINTING 
providing a perfect seal. 

On completion of sealing operation, Expandite METAGALY (an 


anti-rust process applied cold, by brush) was used as primer and, 
finally, a topcoating of EXPAFLEX added — a chlorinated rubber R E, 
coating available in many colours, resistant to corrosive atmospheres 


and providing a pleasant surface finish. 
Wherever sealing, jointing or corrosion problems occur, either ‘on site’ 
or at drawing board stage, builders, architects and civil engineers are 
recommended to consult the Expandite Technical Service Department 
for advice on these matters which is given without any obligation. 
Specialists in the manufacture and use of Foint-Fillers, Sealing and Waterproofing 
Compounds, Concrete Additives, Anti-Corrosion Treatments and Mechanical appliances. 


EXPA NDITE CHASE ROAD, LONDON, N.W.10. TELEPHONE: ELGAR 4321 (14 lines) 
: Trafford Park Road, Manchester 17. 


Nerthern Depot 
LIMITED Eire: Expandite (Ireland) Limited, Greenhills Road, Walkinstown, Dublin. 
MATES AND DISTRIBUTORS THROUGHOUT THE WORLD 





ENTHOVEN sotcen enoovers 


1 SOLID SOLDER STICKS 
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2 SOLID SOLDER WIRE 

3 ENTOCENE SOLDER PAINT 
4 PLUMBERS METAL 

§ SOLDERING FLUXES 

6 INGOT SOLDER 


7 SOLDER WASHERS 


A few examples from a wide range 
of solders and solder products 
manufactured by Enthoven. If 
there’s a soldering job to be done, 
there’s an Enthoven product to do 
it—a product which stems from 
150 years experience and 
‘know-how’ in non-ferrous metal 
itp 7am 8 
If you use solder you should contact 


Enthoven who will b 


pleased to assist you technically in 


addition to supplying 


the finest quality materials 


Asa first steh why not 
send for our booklet on ENTHOVEN 
SOLDER PRODUCTS 


ENTHOVEN SOLDERS 
LIMITED, 


sales Office & Works 
Upper Ordnance Wharf, 
Rotherhithe Street 
London, S.E.16 

Tel: BERmondsey 2014 


Head Office 

Don nN Buildings, South 
Place, London, E.C.2 

Tel: MONarch 0391 





MarcuH 1960 SHEET METAL INDUSTRIES 35 


FOR CLEAN-SHEARED EDGES 


with ‘‘NO-BOW’’ conditions 


Such close shearirg tolerances 
can be maintained that for 
many fabrication purposes, 
Bronx sheared edges require 


no further preparation. 


Illustration shows Bronx 
Heavy Duty Plate Shears, 
capacity 3’ . 2" as supplied to 
Messrs. Appleby Frodingham 
Steel Company, Scunthorpe. 


These heavy duty shears are 
supplied complete with hydraulic 


hold-down, and are made in all sizes. 


%* There are also Bronx Press Brakes, Plate 
Bending Rolls, Sheet and Plate Levelling Machines, 


a a 
Tube Straightening Machines, etc. Write for 
Catalogues. ul 0 ine ears 


BRONX ENGINEERING (CO. LTD., LYE, WORCS. tei: ive 2007 « 208 
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Design success for I.C.T 


~ — N 
ge _ 


Cellobond Polyester/Glass 


Re-styled by Mark Schejbel, one of Britain’s leading 
industrial designers, the I.C.T punched card 
reproducer has its cover and base moulded in Cellobond 


adds strength 
and style 


Polyester/Glass. Result : an outstanding design—a more 
efficient machine. The Cellobond mouldings used are 
lighter, stronger... they replace space-wasting angles 
with stress-resisting curvatures ...and they cost 
Potential users please note two-thirds less than the metal components previously used. 
* ? ca 7 ouch wit 
emt in Eiietens cate Cellobond Polyester/Glass saves Time and Labour 
Polyester Glass construction. The new design, made possible by Cellobond 
On-the-spot assistance is Polyester Glass, simplifies assembly of the machine 
available to all Cellobond users. and cuts production costs. Adaptable and dependable, 
The process is discussed in Cellobond Polyester/Glass frees designers from the 
BRP Booklet No. 106. limitations of conventional materials, enabling 
Please write for a copy. manufacturers to combine form and function elegantly, 
reliably and more profitably. 


Cellobond is a reg'd trade mark 





A COMPANY IN THE 


British Resin Products Ltd Bi SywrTT BRP} 








SALES) AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON W1 HYDE PARK 015i 


Dittiiten Plaitics Loewe Everman 





The U.X. Alloy Indefinite Chill Roll offers the 
maximum resistance to firecracking and spalling in the rolling 
of PLATES. U.X. has been outstandingly successful The U.X. Alloy Roll 
when used for work rolls in 4-High Reversing Plate Mills and is described fully in our 
also in the earlier stands of 4-High Continuous Hot brochure “ ROLL 
Strip Mills. The alloys present ensure that the rolls wear MAKING,” which shows 
with the minimum fall-off in surface hardness until this and many other 


types of roll manufactured 


the working life is completed. 
by DAVY-UNITED. 


DAVY AND UNITED ROLL FOUNDRY LIMITED 
BILLINGHAM, CO. DURHAM 
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FOR METAL-ARC 








OF HIGH -NICKEL ALLOYS 
USE THE RIGHT 


For welding the high-nickel alloys special electrodes have been developed to give the 
best results. Don’t spoil good materials by using the wrong electrode. 





MATERIAL METAL-ARC ELECTRODE MATERIAL METAL-ARC nS LOSTNESE 
‘aT’ Nickel INCOLOY* DS heat-resisting alloy INCO-WELD* A 
Low-Carbon ‘at’ Nickel ( 31” Nicke NIMONIC* 76 
DURANICKEL* age hardenable nickel alloy NIMONIC * 804 | heat-resisting alloy \ nex REX” 4 or 
. 
iment a Pees sunonic* © |CHROMAC* N 
‘kK’ MONEL* age-hard ‘ ‘ ' 
alloy BRIGHTRAY* B NICREX* 3 
NI-O-NEL* corrosion-resisting allo 135° NI-O-NEI BRIGHTRAY * ¢ NICREX® 4 ° 
. high-temperature electrical or CHROMAC* N 
comnoen* 310 : BRIGHTRAY * } an ae INCO-WELD® A 
CORRONEL* 220 | 6077 08!0"-resisting allo CORRONEX" 8 BRIGHTRAY * H NICREX* 4 
or CHROMAC* N 
NICREX* 4 
Or CHROMAC* N 





‘ . 
INCONEL® oxidation-resisting alloy 132° INCONEI SEIGHEERAY™ 5 
INCOLOY* Aeat-resisting alley INCO- WELD ‘a’ 














* Trade mark 





Full details of welding techniques by all processes are given in our welding handbook 
‘Welding, Brazing and Soldering of Wiggin Nickel Alloys’. Write for your copy. 


SEND NAMI 
FOR THIS COMPANY 
BOOKLET ADDRESS 


SM/MAR 








We have available a 16-mm sound film in colour entitled ‘Welding of Wiggin High-Nickel Alloys’ 
which is available without charge for showing to engineering societies, training classes, etc. 
Br nanny wieein & Company LimiteD . wieein staser - BIRMINGHAM 16 


G4 29 





Draw benches 


derd and avtomalic | 

gle and multiple pe 
with hond-feeding of Ba wit! 

sh-pull pointing) 


Straightening and , 
of two-roller or / 

with horizentel end 

for medium and high 


British Agent: F. W. KUBACH Lid., 12 Sylvan Road, London S. E. 19 GERMANY 
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A new 8x guillotine 
from Keetons 





We have designed a new Guillotine Shear 
in order to meet the present day demands of 
industry for first class Machine Tools at low prices. 
This Guillotine now in production, is illustrated above. 
Modern plant installed in our new factory, 
together with efficient production methods and good design, enable us to 
offer you a superlative shear at a considerably reduced price. 
Exhaustive tests have proved its outstanding performance in reliability 
and ease of operation. Sheets up to the full capacity of the shear are 
cleanly cut to accurate limits normally associated with shears 
of much higher price. Write for full descriptive leaflet 
.oday. Stocked and supplied by leading 
machine tool merchants. 





ormsn Agent: Fr. VW. KUBACH Lid., 12 syivan Koad, London 5. ©. 19 VERMANT 
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YSAGHT’S 


LONDON WAREHOUSE 


STEEL| 


HOT ROLLED COLD REDUCED BLACK & GALVANISED 





FROM STOCK 


JOHN LYSAGHT (SERVICES) LIMITED 
34/35, QUEEN STREET, LONDON, E.C.4 


Telephone: CITY 5070 
KF 
sons 


ACCREDITED SHEET STOCKHOLDERS FOR THE STEEL COMPANY OF WALES LTO 





Birmingham Office White House, |/!, New Street, Birmingham 2 
Telephone: Midiand 2827 














WHITEHEAD 


= COLD ROLLED STEEL STRIP 


for all purposes up to 21 wide 
IN ALL THICKNESSES 3 
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illustrations show : (above) combined trim and bead, 
and (on the right) a necking-in operation. 


THE QUICKWORK 
STAMPING TRIMMER 


TRIMS — BEADS — FORMS 


It handies almost any pressing in a single 
plane and is invaluable in any press shop. 


@ it takes pressings with horizontal flash or drawn straight through and gives 
a clean trim without burr. 


It handles rectangular pressings with corner radii down to minimum. 


In forming and beading operations it can do work difficult by any other 
method, at economical tooling costs. 


Made in four sizes, with maximum capacities from 18 gauge to #& in. 
mild steel. 


ial O VA i444 ih ¥ loan ‘ae fore 


TELEPHONE BLACKFRIARS 29 TELEGRAMS Li MANCHE 
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(B'HAM) LTD. 


Regina Works, Alcester Street, Birmingham, 12 


Telephone: MiDiand 6246 (6 lines) Telegrams “Capable, Birmingham”, 


Viaduct Works, 


L ONDON North Circular Road, 


South Chingford, 


wor KS London, E4 


Phone: LARKswood $221 2/3 


MAKE A NOTE OF THE NAME—YOU’LL DO BETTER AT MORLEYS 





BRITISH BUILT... CINCINNATI 
SHEARS 


Accurate, high speed production is ensured 


AND BRITISH MADE 





CINCINNATI Ori 
atl Meee eS, with all-steel interlocked construction, inclined 


PRESS BRAKES r/ ram, hydraulic holdowns and front-controlled 








FOREMOST IN THE FIELD back gauge. 


BUILT TO PRECISION MACHINE STANDARDS 


(MACHINE TOOLS) LIMITED 


SARANT , PORTLAND F 


LONDON BIRMINGHAM ; MANCHESTER 
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of 
SHEFFIELD 


Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 


Full range of Slitting Machines 
for .005" up to }” thick Coils: 
6"- 48” wide and 1 cwt. to 10 tons 


4 


FRED CAM (ENGINEERS) LTD., 5 sonn st., snerrieto 2 


Telegrams: “‘ Camshef, Sheffield 2°’ Telephone Nos. 51824 and 52339. 
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In the time you need it! 


Airscrew can provide the right fan, at the right time, from their 
Standard Axial Flow and Centrifugal range. Held ready for quick 
assembly is a comprehensive selection of Axials (ranging from 12” to 
27”) and Centrifugals (including all types of forward curve, back- 
ward curve, paddle blade fans). 

From among this range, the Airscrew Technical Service can help 
you to select the right fan for the job in hand. It can also be of great 
assistance when you need a fan of special] design. So, consult 
Airscrew first! You can depend on an Airscrew fan being guaranteed 


to give its rated duty. 
ALLTrSCrew 


An Airscrew specification means what it says 


THE AIRSCREW COMPANY & JICWOOD LTD. 


WEY BRIDGE-SURREY- TEL: WEYBRIDGE 2242/7 


Manufacturers of all types of Axial Flow, Centrifugal, 
Aircraft and Cooling Tower Fans 
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MARSHALL RICHARDS 
precision rolling mills 


FOR LABORATORY, PILOT LINE, AND PRODUCTION 


2-HIGH AND 4-HIGH 
PINION GEAR DRIVE 
MARSHALL RICHARDS manufactur 


a complete line of precision Rolling Mills for 
either hot or cold rolling of ferrous and 





non-ferrous strip or wire. The mil!s 
¥ ncorporate work rolls from 3"to 20°diameter 
k with maximum separating force at 100 FPM 
¥ from 19,000 te! 750,000 pounds and features a 
& 


steel construction anti-friction bearings 
throughout, herringbone gearing and adaptabl« 
dual screw-down controls. Laboratory Rolling 
Mills are available in three basic types 


two-high, four-high with work rolls driven 







and the new combination mill featuring 

either work roll or back-up roll drive 

A complete line of accessories is 
Mode! 4-083 available. We will design mills to your 


Rolling Mill 


MARSHALL RICHARDS aa. 


jp ar 


Built under licence by MARSHALL 
MACHINE COMPANY LIMITED 


RICHARDS from the designs of Fenn 
CROOK COUNTY DURHAM - ENGLAND  ‘MenWacturing Cou, Comecsica, U.S.A. 
TELEPHONE! CROOK 272 TELEGRAMS: MARICH CROOK e F22 












§ A 
* AND poo 


J. F. RATCLIFF (METALS) LTD - NEW SUMMER STREET - BIRMINGHAM - 19: 
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COIL EQUIPMENT 
to speed 
your production... 


A wide range of coil handling, 
straightening, and feeding 
equipment is available for 
rapid and economical 
production from coiled strip. 
One of our many specialities is 
the feeding of strip direct to 
standard tools on standard presses 
without the use of roll or slide 
feeds. We shall be pleased to 
send you our catalogue, or to 
arrange for our technical 


representative to visit you. 


COMBINED COM + 
CRADLE & STRAIGHTENER 


PRESS EQUIPMENT LIMITED 


HUNTERS VALE, BIRMINGHAM 19. TELEPHONE: NORTHERN 4823 


Manufacturers of Press Mechanisation Equipment 
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‘x 
ant MEMBERS OF THE TRIPLEX SAFETY GLASS GROUP @) 





Side Frame 


& Four Column 


Hydraulic 





59 to 5000 TONS CAPACITY 


Ls) * eee ee eee, 





STANDARD RING FRAME PRESSES 
FROM 50 TO 250 TONS CAPACITY 


Hiustrated is a 150 ton fully 
automatic Deep Drawing 
Hydraulic Press 


Sales and Engineering Offices Works: 


CHARLES S. W. GRIGG LTD. WELDALL & ASSEMBLY LTD 


65-67 HANWORTH ROAD OLD WHARF ROAD, 
HOUNSLOW, MIDDX. ENGLAND STOURBRIDGE, WORCESTERSHIRE. 
Fhone: HOUNSLOW 7241-42 Phone: STOURBRIDGE 4661 (7 lines) 


CFH OCG I 





I ae 
af 


**GODINS "’ Formed Sections 
are produced in 
STEEL - COATED STEEL - STAINLESS STEEL 
ALUMINIUM ALLOY - BRASS, etc. 


and further processed for various articles to your Own 
specifications. 
Sections formed from strip up to 16” wide x 8 s.w 
to 30 s.w.g. thick, either in straight lengths ¢ 
fabricated to buyers’ requirements, 





“THE ROLLERS OF oTEEL SECTIONS LTD. NEWPORT, MON. 


TELEPHONE -NEWPORT 65401 (PB X.) TELEGRAMS - GODINS,NEWPORT MON 
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~ AN EYE ON 
RESEARCH 


The precision and abso- 
lute dependability of a 
Cowlishaw Walker press 
enables exacting research 
work to be carried out at 
the National Engineering 
Laboratory of the Depart- 
ment of Scientific and 
Industrial Research, at 
East Kilbride. 


In industry the same ster- 
ling qualities of Cowlishaw 
Walker presses guarantee 
better pressings and much 
longer tool life, 





66666666 
8666 Sees 


COWLISHAW, WALKER AND COMPANY LIMITED 


BIDDULPH, STOKE-ON-TRENT * Phone: Biddulph 3254 * London Office: 117 Victoria Street, Westminster, $.W.1. Victoria 5472 
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These names make aluminium news. Imperial Chemical Industries and Aluminum 


Company of America, houschold words on both sides of the Atlantic, combine to 


form a new name in aluminium—/JMPALCO. Backed by ALCOA’s unmatched 


experience in the specialised field of aluminium and by 1.C.1.’s great resources and 


world-wide organisation, IMPALCO will provide a new major source of aluminium. 


IM Palco 


for aluminium 


Imperial Aluminium Company Limited - Birmingham 
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Whatever you draw, 
here’s a product to help you 


PRESSOLINE lubricating paste for medium 
and deep drawing 


There are paste, oil and soluble 
DRAWELL No. 2 oil for medium press work 


media in our wide selection of lub- plus easy degreasing. 
ricants for tube, wire, bar and sheet DRAWLENE for drawing steel bars—gives 
. ; d finish and die life. 
drawing and presswork in general. pide caegioen 
, . ‘ DRAWLEX for cold drawing of steel tubes, 
May we submit a trial quantity reducing stresses and chatter. 
against your particular needs ? DRAWSOL wire drawing paste used neat for 


dry drawing or emulsified for wet lubrication 


ese ERRETERTINN devin bc 


FLETCHER MILLER LTD.,ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams : EMULSION, HYDE 
Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 











“the blade you 
# can fit and forget”’ 


SHEAR BLADES Pr 
W. FEARNEHOUGH LIMITED 


Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 


raN eels 
# # 








Established 1832 
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SHIMWELL ‘LONDON’ KNYGHTS... 


* Kayghe to remember 


It was a darke and stormie Knyght 

(And rane cayme downe in torents) 

All ‘London ’-clad hys ladie fayre 

Dyd rescue, from that Foule Knyght’s lare 
(Who’s cote was rusted past repayre) 

Fyne prase, then, ‘London’ warents ! 


commendede 





_—_— ‘a 
. it knowne and or" aie protektion 
now bet “a mayketh ret hyngs mayed 
to all whos ™ venom” that al ‘of jedecouns 
, mater of grate _ayped sheets © ered an 
n’ hot-¢ re well-temP 1 four-and-twenty page 
a“ I ondo ¢ them altyme brochure, giving full details 
1 dothe rende e. — of the excellent properties 
\ eavigarded ee )) and some of the endless 
applications of ‘ London’ 


wo. Se 
SHIMWELL & C? LTP nah = 


WELLINGTON ROAD, LEYTON, LONDON, E.10. LEYTONSTONE 2281/2 


MAGNETIC 
GRIPPER 















Solves 


a Pressing 
Problem / 


oF 


IT’S RELEASED 
















IT’S HELD 


Enables ferrous parts to be 

fed to power presses faster and safer . . . so increases 
output without risk to operator. Design (Patent 738193) 
incorporates a special permanent magnet of high lifting 
power and instantaneous cut-off is provided by thumb 
pressure on the convenient trigger. 


Speed Tools Ll! 


VEREKER HOUSE , GRESSE ST.. LONDON W1. Museum 1039/1099 





yet 
Efficient 
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eeeeee oeceaoeooaoeoeoeaeaeee @eeeeee2e0 
DOUBLE PORTABLE NIBBLING HYESPEED 
ENDED ‘BENCH’| ELECTRIC MACHINES | PORTABLE 
and DRILLS GRINDERS 
PEDESTAL |?” !*" 
GRINDERS 


44”, 6”, 7”, 8”, 10” and 
12” dia. Wheels 


§” and }” capacity 


om i” capacity, employing 
har« ‘ J. 
hardened nickel-chrome 14 s.w.g. (as illustrated) 
glass-shafts hardened and and 10 s.w 
ground—all spindles run- a 


Also carry 2 Year War- ning in ball bearings pay Poe lang mae 


ranty against Burn-out ; 
y %8 - ie of high tensile steel | Atruly robust grinder with 
alloy Continuously | resin bonded wheels. Runs = 
rated motor. at 8,000 r.p.m. Cuts steel, 


The anvil is machined | cast iron, sheet asbestos, =e 
and heat treated brick, etc 


Inductrial | POST COUPON FOR DETAILS | 


] . Please send me your Brochure on INDUSTRIAL TOOLS: 

















t Name 


i Address 


| SELECTA POWER TOOLS LIMITED, 
| Hampton Road West, Hanworth, Feltham, Middlesex. 
A member of the B. Elliott Group of Companies. 


cf ) YF tS 2 x | | See. T 














+ 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486 
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RADIOVISOR 
PHOTO ELECTRIC 
PRESS BRAKE GUARD 


renders brake presses inoperative if the’ curtain of 
light projected parallel to the machine is interrupted 
by the operator. ‘A’ and ‘B’ show projector and 
receiver units respectively. ‘C’ shows the patent 
clutch release mechanism. 


Exclusive Features include : 


Uninterrupted access to press. 

No physical obstruction to operator. 
Absence of mechanical parts ensuring 
minimum maintenance. 


Please write for further details. 





same 
crrrrrt 
~ 





Lit i iil 
TTTTTYT 




















Sole Selling Agents 
J. BROUGHTON & SON (Engineers) LTD. 


SECURITY WORKS, KINGS NORTON FACTORY CENTRE, BIRMINGHAM, 30 
Telephone: KINGS NORTON 3305-6-7 





— EX STOCK — 


COILS or LENGTHS. 
COMPREHENSIVE 


iN ROTARY Sti | RANGE of WIDTHS 


and GAUGES 


POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


ERS “GALVATITE’ EX STOCK.TO YOUR WIDTH. IN COILS OR LENGTHS 
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Cornercroft 
provide an SHEET METAL WORK 
unparalleled 
precision 
engineering Large structures, cabinets, desks or small components in 
service for the manufacturer all materials including stainless steel and Titanium. 
We have 125,000 square 
feet of shops producing 
sheet metal work structures METAL SPINNING S 
and components, metal 
spinnings, assembly 
fixtures and jigs, special In all the usual materials—high dimensional accuracy 
components, press from blanks of up to 72” diameter. 
tools and pressings, plastic 
mouldings, etc. Our 
work is helping many of 
Britain's leading PRECISION MACHINING 
manufacturers — perhaps 
we can help you too? 



































Complete modern tool-room with jig-boring, Keller die- 
sinking, Gorton duplicating and other precision machines. 


Head Office and Works :— 


Ace Works, Coventry. 
Telephone: Coventry 40561. CORN e RCROFT LTD 


Subsidiary Companies: Cornercroft 


is wine THE CORNERCROFT GROUP OF COMPANIES 


mil CO SORE de 





. . . . Specially made for shearing thin sheets, such 
Slivers & Flash entirely eliminated as Silicon Armature Sheets, Motor Car Body 
Sheets, etc. These Blades give the longest 

Sole Manufacturers :— Life of any Blades ir the world. 


WATSON, SAVILLE & CO. LTD., Bruce Steel Works, SHEFFIELD 3 


Phones: SHEFFIELD 20266, 20267 (P.B. Ex.). ‘Grams : SAVICO, SHEFFIELD 3 
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WORCESTER 6 TON 
LARGE DAYLIGHT 


a DEEP THROAT 
More than Skin BENCH POWER PRESS 


-Deep 


Cruickshank-Pennsalt and Cruickshank-Iiridite 
processes give that added protection in depth to 
your products. 

The extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 


Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 


Phosphating 

Cleaning 

De-rusting 

Aluminium pre-cleaning 





CRUICKSHANK = 
wridile 


” 
Chromatic conversion processes for ] y DAY] IGH | 


* Copper and Brass @ Zinc - 
i, 7 THROAT DEPTH 
Processes you can rely on, supported by 


qualified chemists and technical service ALSO STANDARD 6,3 & 2TON MODE LS 


engineers. 
R. CRUICKSHANK, LTD. 


VIOSHAN,, CAMDENST.,BIRMINGHAM! JONES & ATTWOOD LTD 


Grams: Cruickshank, Birmingham Dept. W.3 


“Pennsalt™ is a Trade Mark of the Pennsalt Chemicals Cor t STOURBRIDGE wo C s $ E 

uf poration, | 
Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, R E TER HIR 
Lid., for use in the 
“Iridite” is a Trade Mark of the Allied Research Corporation In 
Baltimore 3, Maryland, U.S.A. licensedto R. Cruickshank. Lid Telegroms : HEAT, Stourbridge Telephones : Stourbridge $106-7-8 
or use in the U_K 


Send for Catalogue & Price List to:— 
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Heav) duty « ounter 





. your choice will always be Veeder 
Either a Veeder mechanical or electrical counter 
will produce your facts in figures with 
absolute accuracy which is essential for 
precise sales control and servicing problems. 


| VEEDER-ROOT LTD 


Division P, King Henry's Drive, New Addington, Surrey 
Telegrams : Veedermeta Croydon 
Telephone ; Lodge Hill 3344 ( three lines 
7; 


Lay 
» > 4 your need is /// 
A STEEL SHEETS | 
PLATES: SECTIONS / 
‘ BRIDGE RAILS 
‘IRON AND STEEL | 
MERCHANT BARS | 
/ HOOPS ano STRIP 
ETC. 














/ EagleWorks ¢ 
(Wes ae / “TIPTON I6ll 
a (10 lines) 








] tele] 42 iee]m*) 15) SAIMl lhe tem 
OLDBURY - BIRMINGHAM. 


Telephone: Broodwel! 1294 
Telegrams: Brux, Oldbury 


7 Machanical & Hydraulic 
Guillotine Shears 


Circle Cutting 
Machines 





Rotary Gang Slitting 
Machines 
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Heavy duty counter 





. your choice will always be Veeder. 
Either a Veeder mechanical or electrical counter 
will produce your facts in figures with Large figure counter 
absolute accuracy which is essential for 
precise sales control and servicing problems 


| VEEDER-ROOT LTD 


| Division P, King Henry's Drive, New Addington, Surrey 
Telegrams : Veedermeta Croydon 
Telephone , Lodge Hill 3344 ( three lines 








Li 
STEEL SHEETS /;/// 
/ PLATES-SECTIONS | 


a , / BRIDGE RAILS / 
MERCHANT BARS |. 


~ Qe) / / HOOPS Ano STRIP 





16 ETC. 


2c "ye 


Eagle Works y d/ 
/ CREETS GREEN if “Telephone : 
y —" ——— /’ TIPTON I6ll 
——— _ Mh (10 lines) 








BROOKES( OLDBURY )LIMITED. 
OLDBURY - BIRMINGHAM. 


Telephone: Broodweil 1294 
Telegrams: Brux, Oldbury 


Mechanica! & Hydraulic 


Guillotine Shears 


Circle Cutting 
Machines 





Rotary Gang Slitting 
jachines 
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“GTEEL SHEETS? ... 
Roberts, Sparrow, of course 
The flargest distributor oi 
Excess and Graded Sheets of 


The Steel Company of Wales Ltd.’ 


Telep} 


wowersamrron SIU LU Lt 


24646 


& CO. LTD. 
ST. MARKS STREET, WOLVERHAMPTON. Groms: Attention W'ton 


4é 


1960 
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AWDRAW 


sheet metal working press 





The “SHAWDRAW™ gives accuracy with economy by 
combining the best features of the steel die and rubber pad 
processes. 

You SAVE—In tooling. The female die being replaced by 
a pressurised rubber diaphragm with pre-set variable stroke 
circle. In labour costs. In the number of operations 

You GAIN—Amazing accuracy. Springback is virtually 
eliminated and “Thinning” is negligible; an_ infinitely 
improved finish 


Write for full details of this important press today 


The operating sequence of the ““SHAWDRAW ’” is as follows :— 


Blank is placed on tool nest above forming tool. 4. Punch is moved upwards into flexible diaphragm, 


Flexible die member or diaphragm (which is intensifying oil and thus forming shape over die. 


situated in press head) is lowered and locked in , 
Pressure is released from flexible diaphragm and 


position. 
head is raised 


Pressure oil is pumped into flexible diaphragm to 


a predetermined setting. Punch is stripped from finished part. 














EST?1890 ~ 


FERROUS and NON-FERROUS 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, 
GALVATITE, SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, 
TINNED, LEADCOATED 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 
BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 
SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 


ne 
ed 





Bie” Fa litey. See, cease Be, Sp aad RA ce ae ea eS : 9 ’ 
BF: Mel Ze ae a a is aod Saas yer Ae i pire aha 
BFS ne SORE bei wy : ans be ¥ 
Rae, i . i a Y 

¥ ¥ 


WILBRAHAM & SMITH LTD. 


260 GRAY’S INN ROAD, LONDON. W.C.! 
Phone: TERminus 6400 (IZ lines) Grams:"METINGEN, KINCROSS, LONDON” 
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Simple tools and attachments adapt the PULLOMAX 
Plate and Sheet-metal Cutting Machine to a wide range 


of applications including :— 


Circle Cutting 
Beading 
Joggling 

Slot Cutting 
Louvre Cutting 
Nibbling 
Doming 
Flanging 

Edge Bending 


H/o 


A typical joggling operation carried out on a 
Pullomax in 7 MINUTES. 
Over-all Dia. .. “ 13}" 
Joggle .. rh .. Deep 
Material 16 s.w.g. mild steel 


The Pullomax Machine has effected 
considerable savings in the production 
of a variety of components. The 
above illustration is a typical example. 
Operations can be carried out on 

mild or stainless steel, brass, copper, 
aluminium, magnesium, wire mesh, fibre 
board and certain plastics. Made 

in 5 sizes up to a maximum edge- 
cutting capacity of 4” in mild steel 
plate. 


Available for Early Delivery from 
Pullomax P. 7 fitted with 


Sole Agents :— power feed device 
AD332 


ALFRED 
eft. i Ls: 2 LTO.,COVENTRY factored Division, Red Lane Works. ~4p) 
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Orcene | RIV 


manufacture a very wide range of drawing B E A R | N G Ss 


lubricants for specific metal treatments. 


Each is highly efficient in preventing fric- | KEEPING THE 


tion between work and die and in avoiding 


“‘build-up"’ associated with the usual WHEELS OF 
type paste/oil lubricants. | INDUSTRY 
RUNNING 


Drawing cliekinc 


becomes a less costly process with | THROUGHOUT 


Orcene compounds. Die life is prolonged 


and rejected work is reduced to an absolute THE WORL D 


minimum. Orcene compounds do not 
stain, burning off readily in annealing 
processes and are easily degreased by Orpi 
alkali degreasers and emulsion cleaners. 


Made in Italy 
by RIV 


Compounds ¥¥ ma 


Villar Perosa 
f : S.p.A. 
for specific treatments : P.! 
oN ™, Turin, Italy 


ORPI L-4 for Aluminium 
ORPI L-33 for Copper Wires and Tubes 
ORPI L-36 for Steel 


ORPI L-179 for Zinc and enamelling lron Ball, Cylindrical Rolier, 
ORPI L-484 for Stainless Steel Taper Roller, Spherical Roller, 


ORPI L-1501 for Sheet Metal parts Thrust and Sealed Bearings 


ORPI L-1217 for Chrome Iron and Copper in inch and metric sizes 
ORPI L-143 for Plastic Coated Steel 
ORP! L-940 for forming Coated Stee! Strip Sole concessionaires in the United Kingdom and Eire 


NEW OPP! L-688 for Electronic parts REVOLVO LTD 


399-405 Edgware Rd., London, W.2 


ORCENE CO. LTD. VICTORIA ST. WARWICK 
Telephone: WARWICK 301 
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We press steel into service 


f It is impossible to list the 
Throughout the Aircraft and no = \ - variety of components pro- 
Motor Industries .. on the = 4 duced by Steel Stampings Ltd., 
Railways . . in every “ all doing trojan service—but if 
important Industrial under- you require Steel Pressings, 
taking, the products of Steel Stee! Disc Wheels or Rolled 
Stampings Ltd. are maintain- Rings, not to mention the more 
ing a reputation for quality specialist requirements such as 
that dates back more than a Pressings for Rockets, etc 

hundred years please contact us 


STEEL STAMPINGS LTD 
COOKLEY, Nr. KIDDERMINSTER 


Phone: WOLVERLEY 266 Grams: STAMPINGS Cookley 








the popular THS 201 type in 
55 regular STOCK sizes 
%6'to 2°: 5 diameters in UNC. UNF. 2BA, BSF. WHIT. 
Deliveries also offered in 15000 Jup © 
lots of Tipe THS 20a 


Enquiries welcomed 
Full particulars on request 














THOMAS HADDON & STOKES LTD, - DERITEND - BIRMINGHAM 12 
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All types of press work 
up to 150 tons — 
any metal 


Deep draw work 
a speciality 


Also milling, drilling, 
capstans and 


assemblies 


Corfield & Buckle Ltd 


TRAFALGAR WORKS - MERTON ABBEY 
LONDON 8.W.19 Telephone: Liperty 1144 (7 lines) 








Meeting your needs in STEEL SHEET - TINPLATE * BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 
by }” thick, and thinner. 
Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 
synopsis of materials supplied. 
Contact our Head Office at :— 
Sheet boy, general view ; serviced by two overhead travelling cranes. 


PARK STREET - BULL RING - BIRMINGHAM, 5. 


WILLIAM KING LTD ‘phone MiDiand 4044 (4 lines) 


a i ; or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
(Formerly Edmund Boughton & Co ‘phone WEST BROMWICH 2401 (2 lines) 


5. C. Worley, Principal LONDON OFFICE : 39 Victoria Street, $.W.1. ‘phone ABBey 6873 
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ANEW BLIND RIVET 


sszsszsy», WHIGH IS WATERTIGHT 


A, eres, A Heese “ a“ 
Incorporating all the existing advantages of the — y s3i2f%, 


well-known “Pop” Rivet, the “imex" Rivet ogssr2Sfsi2F RHE seestt: tpset #33533 Write us now for more detailed 
offers tremendous new advantages in assemblies #3333, information. 
where a gas- or water-tight joint is essential, tesssiiicy, rssessesiaas 
The “‘ Imex *’ Rivet is now available in a limited range 

of sizes, including ¢ in., $, and ,\, in, dia. it can be 

supplied on two alternative mandrels which only 

break after che rivet is fully set. The short break 

mandrel fractures immediately under the head, which 

is thus retained within the set rivet. The long break 

mandrel fractures outside the rivet and its protruding 

part can be subsequently trimmed to give an entirely 

flush finish and a solid steel core to the rivet. 


2.” 


The trade mark “IMEX "* is registered in respect of rivets in 
the United Kingdom and many ether countries in the name of 
the Geo. Tucker Eyelet Co. Ltd. 





GEO. TUCKER EYELET Co. itd 
Walsall Road BIRMINGHAM 22 
: BiRchfields 4811 Telegrams: EYELETS B'HAM 








SWISS MADE high Precision automatic punching presses 


up to 84,000 pressings hourly 


Available in capacities of 12 and 20 tons 

Precision Strip Feed with accuracy of -0005” according to stroke 
Feeding length infinitely variable to 6}” 

Stroking Speeds infinitely variable or in steps up to 1400/1500 s.p.m. 


Round Guideways lapped to ensure greatest accuracy and prolonged 
tool life 








Reports show that between 2} & 3 million pressings 
have been produced on BRUDERER Presses before 


regrinding tools 


Exclusive Distributors in the United Kingdom 


| 
& 7 Gr &) . ‘ ’ 
eee = PS 7, PRESS ¢ SHEAR 


1075 Kingsbury Rood, | (i 
Birmingham 24, Tel lachi erty | | ie 7 | 


Castle Bromwich 3781 79 2 \ ) A 
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Robbery 
unnoticed 


YES, and it happens every day, probably in your production 
department. 

Trouble is: you don’t miss anything or you don't notice it, 
until after the damage is done. Your only course then may 
be to scrap your production in favour of a new lot which 
must be protected from rust quickly if the ‘‘rust thief"’ is 
not to rob you of another batch of brand new metal 
components. 

Rust can, and does, play the ‘‘very devil’’ with most types 
of ferrous components during storage, for either long 
or short periods. Prevent this trouble by applying 
RUST VETO to your metal components immediately they 
leave your production department. The effectiveness of 
RUST VETO has been proved by users over many years. 
Different grades are available from grease to very fluid 
consistency. Also hard-drying types as well as special 
water-dispersing grades and finger-print neutralisers. 


Recommendation and sample gladly submitted. 


Special water-displac- 
ing grades actually 
raise water off metal 
to form a long-lasting 
protective film under 
the moisture. 





LEGGE ST., BIRMINGHAM 4 


Works and depots at: Birmingham, Manchester, Liverpool, 
London (Southall), Bristol, Glasgow. 


INDUSTRIES 
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Just 
give 


us Ue we, 


V Wary wary 


the 


word... | 
For over 50 years we | | KK 
Pow \ 
oe 


production of Deep = / 
\ GOV \ N 


Drawn Metal Pressings 


have specialised in the | 


/ 


in all metals and finishes. 


and we'll design and produce 
fo your requirements 


We invite your enquiries 


WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, BIRMINGHAM, 11 
Telephone : SPRingfield 4491 (PBX) 
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“Automation” conjures up 
visions of enormous plants, 
but to Udal it is a convenient 
word to embrace the many 
ways we have devised of 
doing jobs efficiently and 
mechanically, for many lead- 
ing manufacturers and also 
for quite small concerns. 
Udal automation stems from 
a long experience of press 
shop problems, so although 
we take an imaginative ap- 
proach, we have our feet 
firmly on the ground. We 
should be happy to discuss 
automation with you, par- 
ticularly where press shop 
applications are concerned 


You can depend on Udal. 


j. P. UDAL LTD. 


Safety and Production Engineers, 
Interlock Works, Court Rd., 
Birmingham 12. 


Tel: CALthorpe 3114/6 
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NOW its easy 
corrosion to cut all 
sheet materials 


detection 


Whether metal or plastic 


plain or corrugated, sheets 
N563 Gamma ; 
4 Backscatter Gauge ’ . can be cut as easily by 


the “Eclipse” No. §5 Sheet 
the safe, reliable, cost-saving way! Saw as plywood can be cut 


Accurate detection and measurement of corrosion can by a joiner’s handsaw. 
be a hazardous and costly problem. For this work we 

have designed a completely self-contained, light- 
weight, portable Gamma Backscatter Gauge, utilizing 
transistors and printed circuits. 

It is designed to measure the thickness of pipe-walls 
or sheet materials when access is possible to one side 
only. It will also operate through a thin paint film so 
that it is unnecessary to remove this—no special 
surface preparation is required. 





Being fitted with a 
standard 12” High Speed 
Steel hacksaw blade, it 
is equipped to tackle 
all types of material, 
no matter how hard, 


SHEET 


nucleonic S w 
gauges fe, 
Made by James Neil! & Co. (Sheffield) Led , 


and obtainable from all tool distributors 
sH4 





Ekco Electronics Ltd., Southend-on-Sea, Essex - Tel: Southend 49491 


wrs-293 





Of these three typical Lancastrian Presses, that shown at 
bottom right is a Lancastrian 150-ton triple-action Drawing 
Press. This press exerts 150 tons pressure on the downstroke 
of the main slide, 128 tons on the downstroke of the blank 
holder and 42 tons on the upstroke of the die cushion. The 
maximum daylight between bolster plate and blank holder is 
48 in. ; maximum diameter of draw is 28 in. and maximum 
depth of draw is 12 in.; overall height 17 ft. 5 in.; width 7 ft. 
9 in.; width across platform 10 ft. and depth 4 ft. 1 in. 

The illustration top 'eft shows a 1,200-ton triple-action deep Drawing 


Press and top right a 300-ton double-action Press. These are more fully 
described in other advertisements. 





Please mention ‘* Sheet Metal industries'’ when requesting further information from 


|Foster Yates & Thom Ltd. 


BLACKBURN, ENGLAND Telephone: Blackburn 4224 
London Office: Terminal House, Grosvenor Gardens, $.W.1. Telephone: Sloane 2255 
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Lightweight 
Saffire 


has many 


advantages 


* Light to handle 

* Beautifully balanced 
x Designed by erperts 
* Precision made 

* Greater flame stability 


x Surer resistance to backfire 


BRITISH OXYGEN GASES LIMITED 


industrial Division, Spencer House, 
27, St. James's Piace, London, S.W.1 


Ko 





Marcu 1960 SHEE! METAI INDUSTRIES 


5 TIMES as many STAMPINGS © 


— 2 A FRACTION OF THE COS7/ 











SAVES LABOUR 


one operator to several presses 





FULLY MECHANISES 
YOUR PRESS 


ttt 
we 84 Ser ae 





EASY SETTING 
EXTREME PITCH ACCURACY 


a 
ea 
@ 
8 
= 
a2 
a 

- eh 
wd 
&s 
& 


Hardened 
Guide Rods 


BRITISH BUILT U.S. TOOLCO = 2ci":28'' 
PRECISION SLIDE FEED °° 


Our Feeds are built and designed for pitch 
accuracy and long life. Can be mounted 
to almost any type press. Suitable drive 
parts are supplied. Feeds available in a Pe 
nine sizes, up to 20° wide. Stroke and "] Jj 

. ae " - | international 
width infinitely variable. Makes a press ; : Machine Tool 
fully automatic. Mr 4 “an” 
a Please send us details of your problems. June 25-July 8 


Our Engineers will deal with them immediately. 
~ Non-return 
——— Si . Clutch 


/ROCKWE LL 


MACHINE TOOL LTD | WELSH HARP, EDGWARE ROAD, LONDON, W.W.2. TELEPHONE: GLADSTONE 0033 


ALSO AT - BIRMINGHAM-TELEPHONE SPRINGFIELD 1134/5 © STOCKPORT~TJELEPHONE STOCKPORT $24) © GLASGOW ~TELEPHONE MERBYLES 2272 
sag 
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Rolling Mill Equipment 


Below is illustrated the exit end of a Wellman Multi-Strand Continuous 
Pickle Line, for processing low carbon and mild steel hot rolled strip, 
installed at the Works of a large Sheffield manufacturer. The line is at 
present operating with two strands, but will ultimately be arranged 
for four-strand simultaneous processing. 


This is one of the numerous Wellman installations in both the United 
Kingdom and Overseas, designed for the continuous processing of low 
carbon, mild, silicon and stainless steels in a wide variety of gauges and 


widths. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL, HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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Se eS) 


FOR LEVELLING 


< © 


aa 


a 


AUTOMATIC 
STRIP WELDING , UPCOILING 


V/A» ~ 


a 








AUTOMATIC CUTTING TUBE FORMING 
TUBE CUTTING COLD DRAWING OR PRESS FEEDING AND WELDING 


y lid 
If you're in the metal working business, you will want to be in 
MASKE _ 2 


: >. 
acquainted with McKay automated lines available for many neem nee 
metal working operations ™—~. MmCtminz 


McKay has pioneered and played a leading role in the 





development of equipment for processes such as those 


pictured above 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2622 


MKS5 
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UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE— 


PLUS GREATLY INCREASED 
PRODUCTION RATES ! ! ! 


This precise and rugged Swiss-built 
machine gives greatly extended tool 
life up to, invariably, seven to ten 
times that obtained from any other 
type of Press by virtue of its design 
whereby vertical backlash is entirely 
eliminated ; this means that the 
punches can be set so that they 
never enter the die. The machine 
shown is a double crank type 
equipped with double roll feed, 
strip end shear, scrap shear, and 
automatic stopping device. There is 
a full range available from 6 to 240 
tons, single and double eccentric. 


PLEASE LET US DEMONSTRATE TO YOU 


VAUGHAN 


ASSOCIATES LIMITED 


4 QUEEN STREET, CURZON STREET, LONDON, W.1 
Telephone : GROSVENOR 8362-5 
Midland Office: WILFORD CRESCENT, NOTTINGHAM 
NRP 9049 Telephone : NOTTINGHAM 88008 
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OPERATION TRANSPORT 





When John Thompson specialists take over a case, 
they first diagnose the amount of stress and shock the subject 
will have to undergo. That is the first stage in the manufacture 
of a John Thompson motor pressing, and is a vital factor in 
the production of pressings with a high strength-to-weight ratio. 
The actual operation is performed with the highest degree of 
skill, and in every instance the result is a motor pressing 


that is guaranteed a long and healthy life. 


JOHN THOMPSON 


MOTOR PRESSINGS 


LIMITED 


WOLVERHAMPTON 
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THESE MOST USEFUL PRESSES 





Versatility, that’s the answer 
Plenty of thought gone into 
their design. Covers a wide 
range of work Thats why 


they're never idle 











Tangye Plate Bending presses are in many 
sizes and capacities but a popular feature 








is shown above. The balanced head swings 
horizontally to enable the withdrawal of 
work of the box variety. Presses for work 
up to 4 ft. wide are usually powered by a 
single ram. Additional rams are incor- 
porated in accordance with size and power 





required. 
Fabricated presses of various designs are 


also offered and all types of presses for 











plate work of any size or power will be 
The General Purpose Press is not only popular in quoted on receipt of particulars. 

garages, repair shops and smaller engineering concerns 

but also invaluable in the toolrooms and development 

departments of larger mass-production factories. This 

inexpensive but versatile press is made in two capacities 

70 and 90 tons (Brit). Its usefulness increases with the 

skill and ingenuity of the setter or operator. Its open 

ends permit long bars etc. to be accommodated but 

distance between uprights is 48 ins. Table is adjustable 


to any height between zero and 24 ins. max. daylight 








TANGYES LIMITED 


SMETHWICK - BIRMINGHAM - Phone SME I18I 


AREA OFFICES AT LONDON MANCHESTER &@ GtasGcow FOR —eExPERT AOVICE 


AD. No. 79 
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‘STEEL SH EETS. 








STRIP MILL COLD REDUCED» 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS 


ROUNDS 
FLATS ANGLES 


SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE * ELDON STREET 
LONDON, E.C.2 


















































Telephone: BISHOPSGATE Telegrams: RECONCILED 
5651 3 lines AVE. LONDON 


5976 2 lines 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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ONLY SCIAKY PATENT THREE PHASE 


— makes it possible with 


























SPOT WELDING 





Only the Sciaky Patent Three-Phase Balanced 
Load system of Resistance Welding can 
produce a weld with the consistency, quality, " 
and strength demanded for fabricating Po 
structural steel beams. Wherever quality and gn SNe Wom WEES EAR ORTARNT AS PLT ay 
strength are vital considerations, Sciaky 3” ©The steel beams, as much as 14” + 1}” thickness in * 
Patent Three-Phase is the only answer. je places, shown in the illustration above are prefabri- 
2 { cated by spot welding on Sciaky Patent Three-Phase 
Three-Phase costs you less to install and . Resistance Welding machines Yn panes suesten whit, 
_ n * . is now under construction is fabricated entirely wit 
ope rate too! - gives a power factor of 85% o1 echaanan Viehhelanedl diedinns ehidh caauies an epncial 
better and permits four times as many welders we preparation and enable the building to be erected at a 
to be used on the same power line as an . third of the labour costs required by conventional 
re ‘ 7 : Whreaa. > “OUi % methods. Look at the size of those spots! How's 44 
equiv alent A.C. Welder ° I hr bey Phase pI ov ides oy, that for Sciaky “‘Three-Phase”’ reliability ? we) 
for complex electronic programming for _ Tey 9 ce tg ce Nig AEE LEW SI OBS GIO a ae 
‘“cifficult”’ materials and completely eliminates 
costly current compensator devices. 


There are many other ways that Sciaky 


Patent Three- Phase can improve the quality SSS cCiaKky 
of your welding and save you money. Write 
now for fully illustrated bulletin No. 132 or eKiAaky 
phone your local Sciaky applications engineer 

for further details. 


THREE-PHASE-—the power to save power 


SCIAKY ELECTRIC WELDING MACHINES LIMITED, Falmouth Road, Slough, Bucks. Telephone: Slough 25551 





Another good reason for buying, CINCINNATI 





|. INTERLOCKED | | 








This is another good reason 





for buying Cincinnati. 

There are many. Write for 
current literature, or ask for a 
| call from our Technical 


Representative in your area. 





THE CINCINNATI SHAPER CO., LTD. 
Peel Park Place, East Kilbride, Glasgow. 
Telephone: East Kilbride 20641 


A wholly owned subsidiary of The Cincinnati Shaper Company, Cincinnati, Ohio, U.S.A. 


INCINNATI 


— 
CINCINNATI 
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STEEL from STOCK service by CASHMORES 
. and with all its attendant advantages 





comprehensive stocks to draw from 
speedy delivery 
rapid contact through TELEX 
no need to finance large stocks on your 
own premises 

@ floor space freed for production 





O *‘CASHMORISM’ means placing your trust ina 





There’s hardly a ‘“‘ cross word” when you 
*‘ CASHMORISE’ your steel stock. 





7 
S/H/E/E|T 
M 
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SHEETS 
ANGLES 
BARS 
PLATES 
jOisTs 


Accredited Steel 
STRIP 


Sheet Company 
Stockholders of Wales BRIGHT 
of the » C Limited DRAWN 
BARS 
JOHN CASHMORE LIMITED 


GREAT BRIDGE NEWPORT 
TIPTON + STAFFS. MON. 
Telephone: TiPton 2181/7 Telex: 33169 Telephone: 66941 /6 Telex: 49248 


STAINLESS 
BARS 
AND SHEETS 


SM /}C5047 
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DIE BLOCK 
PLANING 
MACHINES 


We manufacture a large range 
of up-to-date heavy duty Planing 
Machines, including machines especi- 
ally intended for machining very 
tough steels such as are used for 
die blocks. 


is of this type, 


The machine illustrated 
arranged with low 
speeds and very high power. High 
speed machines of al! sizes are also 
in use in a number of well-known 


tool rooms working On more normal 


steels and cast iron. 


Our machines are all fitted with 
Ward Leonard drive of the latest 
closed loop system, giving extremely 
accurate and rapid acceleration and 
deceleration. Special feed gear is 


used, providing infinite variation 


and great reliability. Quick traverse 
motion is also fitted, to improve 
productivity. The final drive to the 
table is by our double spiral method, 
the hardened and ground rack worm 
always having seven teeth in mesh 
with the rack, 


ensuring an excep- 


tionally smooth drive. 


The structural members of these 
planers are of our special design, 
reinforced by diagonal ribbing, and 
capable of withstanding the heaviest 
cutting forces. All ways are square 
lipped and flat, for easy adjustment 
and maintenance. Table and drive 
lubrication is by a separate pump 
interlocked electrically with the 


main drive 


We should be very 


enquiries for 


pleased to 
receive planing 
machines both of the two-column 
and open-side types and, in view 
available, 


information as to the work to be 


of the various types 


done is of considerable assistance 
in ensuring that the most suitable 
machine is proposed. In addition, 
the services of our technical repre- 


sentatives are always available. 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 
17 Lynedoch Cresc., Glasgow, C.3. 

——DOUGLAS 6586/9 


58 Victoria Street, London, $.W.1. 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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Does the work of 5 machines .. . 
costs less than any one of them 

















Cuts of increasing thickness as width 
of cut diminishes —the shorter 
the cut, the greater the 
thickness. 
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i ly are the contour 
dancing partners quite so 


happily disposed. In sucha 





Cast ndifferent navigation 
/ Mn ? iW 
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convenient a ymmodation a 
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of peak and bluff, outcrop 
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and escarpment @ Here 
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the City of Steel, we ma / TT 
sheet steel that follows as ; 
closely its intende d purpose - WHY MILA ALA 


MADE TO MEASURE 


Each order is a separate 
assignment and our sol 
concern is to see that you 
product gets the particular 
kind of steel it needs@ Steel, 
in fact, mde to measure 


to your exact requirement 


Vy) YX» 


THE STEEL COMPANY OF WALES LIMITED 
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...or routine job ? 


Botu at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 
Write or phone 

for information to: 

Non-Ferrous Metals Department 
(Division 2 ), 
Vickers-Armstrongs (Engineers) 
Limited, 

Elswick Works, 

Newcastle upon Tyne. 
Telephone: 33101 


Brass extrusions by VIG@KEERS 


Vickers-Armstrongs (Engineers) Limited 








How would you make Chia part 7 


30 PER MIN 30 PER MIN 30 PER MIN 30 PER MIN 30 PER MIN 30 PER MIN 30 PER MIN 
ra 
> 
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SIDE PIERCE 





@p) HIGH SPEED 


DIEING PRESSES 


High speed presses and CVA built 
progression tools form the most 
efficient unit for economic press 

production. 


COMPLETE 
120 PER MIN 


DIEING PRESSES 


10 to 100 tons capacity 


¥ 3SOTON MODEL 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE - PORTLAND ROAD - HOVE - SUSSEX 
Telephone: HOVE 472753 Telegrams Garantools, Portsiade 


LONDON - BIRMINGHAM GLASGOW - MANCHESTER - BRISTOL 
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The IV-B DE-SCALING PISTOL 


This easy-handling pistol speeds the de-scaling operation over 

wide areas of irregular contour. Surfaces difficult to attack 

by usual mechanical or wire-brush methods are effectively de-scaled 
by this pistol. Result... considerable labour economies. 


az. 3 








Type IV-B Compressed-air, Multi-point De-Scaling Pistol and Elements 
Multi-point, spring return, pallet reaction blocks, with 
various profile needle tubes and instant trigger valve control. 


Power requirements: Compressed air at 75 to 120 Ib./sq. in. 
Approx. Consumption: 14 cu. ft./min. at 85 lb./sq. in. 


. Dept. 8.95 
} od Faraday Works - Great West Road - Brentford - Middx 
Siemens Schuckert sok lowest 2881 - Grams: Siemensdyn, Brentford, Hounslow 
NO. 20904 


- ° 
(Great Britain) Birmingham: Te}: Midland 8636 - Cardiff: Tel: Cardiff 72094 


(Hasgow: Tel: Central 2635 - Manchester: Tel: Altrincham 5291 
Veweastle: Tel: Wallsend 68301 - Sheffield: Tel: 27218 


NDER LICENSE FROM JASONS (BQUIPMBNT) LTD 
Smee's S.95 
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Flip they’re open! — 

Flip they’re closed! 

Clamp down on time 

wasted in screwing 

and unscrewing. 

Brauer TOGGLE Clamps 

give the quickest holding action for 

drilling, milling, glueing, bonding or welding, etc. 

The toggle clamp principle gives positive and accurate 

anchorage of the workpiece whatever the material or 

application. Send now for illustrated catalogue and 

technical data from Dept. 24. F. BRAUER Ltd., 
HARPENDEN, Herts. 


Member of the Cope Allman Group 


i) 
BRAUER — rrakers of Europe’s largest range of Toggle Clamps. | 





SHEET METAI INDUSTRIES M ARCH 1960 


WIEDEMANN 


pierces the Time and Gost Barrier .... 


Wiedemann cuts the cost of short and medium 
run piercing by as much as 85°, and does the 
job much better and much faster. No more 
marking out—No more setting up, drilling, fly- 
cutting, chiselling out or fiinshing to size and 
no more costly tooling. Modifications or complete 
changes of layout made quickly, easily, cheaply. 


Write for Wiedemann Brochure No. SM/176 and 
study the ‘hole’ time and cost question—and 
send sketches of some of your jobs and ask for 
time studies. 


BRITISH WIEDEMANN TURRET PUNCH PRESSES 


RA. . pantograph table and stylus for rapid 
ho ] Throat depth 28 with 16, 18 or 20 
t 30,000 lbs. capacity. Other models— 
} er operated—15,.000 to 160,000 Ibs. 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone. WESTERN 8077 (8 lines) Telegrams ACCURATOOL HAMMER LONDON 
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Rust preventives: Metacon rust Strippable coatings: Dewatering rust —| Magisol: 
Most of the Croda range are § remover: not only | Crocell: hot dip preventives: special 
based on lanolin called removes all rust § thermoplastic coating § lanolin based solvent 
the finest organic metal from ferrous protects metal parts dewatering oils blend 
protective compound by metals but also from corrosion and remove all removes 
the National Physical in the same mechanical damage. moisture from grease 
Laboratory.Asmanufacturers | operation gives Rhinohide: tough metal and leave and oil 
of lanolin, Croda can offer the metal a plastic applied by an oily rust from 
rust preventives at highly rust preventive spraying, protects preventive film metal 
competitive prices coating large parts on the surface surfaces 




















Croda Lid, Cowick Hall, Snaith, Goole, Yorks; and London, Manchester, Edinburgh, Verviers, Milan, New Tork 
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MON DUPRANV DS. 


PLASTIC BONDED TO STEEL 


combines all the decorative 
and durable qualities of 
today’s finest plastics with 
all the strength and 


flexibility of sheet steel. 


Stelvetite is made by 
JOHN SUMMERS & SONS LTD. 


who produce over 52,000 miles of 


sheet steel every year 


Write to us at Shotton, Chester, for /u// information 
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COMBINED High Speed 
SHEARS & NIBBLER 


with infinitely variable speed range 


I Vibrationless running 
longer tool life; less operator fatigue 


Adjustable stroke 
correct for every material thickness 


Handwheel control of top tool height 
for internal cuts and fine adjustment 


2 

3 

4 Rotating toolhead for shearing and nibbling 
cuts in any direction 

5 


No distortion of workpiece 
edges are clean and true 


JOGGLING - BEADING + CIRCLE CUTTING + STRAIGHT CUTTING 
FLANGING - LOUVRING - DISHING - TUBE PROFILING 


Attachments and tools for 


HENRY PELS & CO. LIMITED 


32-38 OSNABURGH STREET: LONDON N.W.1 


Coblest RYPELSNEH, LONDON Telephone: EUSTON 4113 
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— sree STRIP — Mild and Spring — J 
BRIGHT ANNEALED SPRING STEEL FLATS 
SILVER STEEL — round and square : 
BRIGHT FLATTENED MILD STEEL WIRE 
with Round and Square edges. 


28 


If & comes fron. HEMMING-ct comes of goed stock! 








“COLD-REDUCED 
HOT-ROLLED 


Black or ping yegy eer. also 
— uP to 4 gin. inclusive 
HEARI YOUR SIZES 
etter erent etn A 
ROYTON 
Nr. Oldham, L 
BRISTOL 


Rosegreen Road. St 
hone: Bristol 


George, Bristol 
656146 
Talbot Road, West Ealing, W.13 
Telephone: Ealing 9671 
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These 180 kW Birlec bell furnaces at the 


YY 


works of Joseph Sankey & Sons Manor 
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Works Ltd., Wolverhampton, have been in- 


stalled for the high temperature annealing 
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of hot-rolled silicon steel sheet for trans 
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former cores. Two more Birlec installations, 


UY 
Ly 
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totalling a further ten bell furnaces, forma 
substantial part of Sankey'’s annealing 
capacity. Some 450 tons of transformer 


sheet, with a finished value exceeding 


F Oo R M N G T H t £36,000, are treated each week in Birlec 


\" eR he ® ayy \N Furnaces 
ACT ‘ * The cost of a furnace is not necessarily 
—= wg UTI SS 
Q h \ 


its purchase price. Even a brief interruption 


\N 


Vd) 


in production may cause severe losses in 
output ond serious inconvenience. The pur- 
chaser of a Birlec furnace can be confident 
that the equipment will not only meet his 
specification, but will give uninterrupted 


trouble-free service 


AEI-Birlec Limited 


ERDINGTON - BIRMINGHAM - 24 - Tar. EASt 1544 


LONDON H 
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PLAN FOR EXPORT 


ODAY both Government and industry 

are increasingly conscious of their joint 
responsibilities in the promotion of economic 
growth, full employment and better standards of 
living, but these conditions can be arrived at 
only by the continued sale of British products 
in overseas markets. An insular attitude is 


quite out of place when the necessity is to support 
the rate of economic growth to which the 
community has now become accustomed. 


It is unfortunate that, in industry, there is 
still too wide a gulf between understanding the 
need and translating this understanding into a 
practical planned programme for export trade 
development. Many companies have adopted 
the attitude that the export field is only 
a stop-gap remedy for reductions in home 
demand that may be brought about by economic 
recessions; but it should not be forgotten that a 
recession in this country is usually associated 
with a general decline in world trade. This 
attitude towards exporting is, from its very 
nature, bound to lead to failure and overseas 
markets can only be developed successfully by 
a rational and carefully planned effort. 

The present Government has declared its 
confidence in British industry and it is therefore 
up to industry to accept this responsibility and 
show its acceptance by redoubling its efforts to 
secure a greater share of world trade. 

There have been many learned dissertations 
given on the problems of exporting abroad, one 
of the most recent being that written by Mr. 
Sidney Roberts, managing director of Hoover 
Ltd., for presentation at the B.E.A.M.A. 
Domestic Appliance Export Sales Conference. 
In his address he gave many details of the 


methods of approach adopted by his company 
Of perhaps the greatest importance is that of 
intensive and continuous studies of the growth 
potentialities of world markets making it 
possible to determine the general strategy of 
each market, and to forecast national trends. 
He also suggests three broad methods of 
approach : infiltration with cooperative promo- 
tional activity by the company and handled 
through agencies or distributors ; the establish- 
ment of a subsidiary company (with nationals 
in charge of organization and management) 
which would be a selling organization and would 
be supported by intense promotional activity ; 
and the establishment of a manufacturing and 
sales subsidiary or, in special circumstances, 
the conclusion of agreements with a manufac- 
turer under which a company’s products would 
be produced on a royalty basis or under licence. 
Often the above methods are stages in a con- 
tinuous process of market development. 

Many other important facets were dealt with 
in the address, but it is the firm belief of Mr. 
Roberts that greater success in export can be 
achieved by the smaller companies if the 
“ know-how ”’ acquired by the larger organiza- 
tions is used, if trade associations undertake 
international research to assist its members, and 
groups of companies combine together sharing 
common research and merchandising facilities. 
If these steps are taken the development of a 
healthy export trade as an element in the 
smaller company’s production programme can 
be achieved without high expense. But to 
enter the export trade without the proper 
“tools”’ can only incur a high rate of 
failure. 
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SUCCESSFUL INSTITUTE LUNCHEON 
HELD IN LONDON 


ANOTHER of the periodical Institute-Luncheons 

was held at the Cafe Royal, London, on January 
27. At this function a gathering of members and 
visitors entertained Mr. E H.C. Leather, M.P., who 
subsequently addressed them, taking as his subject 
“Some Aspects of the Economics of Industrial 
Expansion.” Mr. Leather made some highly 
pertinent remarks in his well-known pungent and 
forthright style, which were received with consider- 
able enthusiasm by his audience and afforded much 
food for subsequent reflection. 


WOLVERHAMPTON SECTION 
MEETING 


WING to the sudden illness of the lecturer and 

the inability to make alternative arrangements at 
short notice, the meeting of the Wolverhampton 
Section, which was scheduled to have been held on 
January 27, had to be cancelled. A notice of the 
cancellation was circulated to all members of the 
Section and of the Midland Branch, but the 
Wolverhampton Section Committee is conscious 
that this may not have reached all of its members 
in time. It wishes to express its apologies for any 
inconvenience that may have been caused by 
circumstances over which it had no control and 
hopes it may be possible to arrange for the lecture 
on “High Speed Blanking and Piercing” which was 
to have been delivered to be presented at a meeting 
on some future date. 


INTERNATIONAL DEEP DRAWING 
RESEARCH GROUP MEETING IN PARIS 


AS previously announced a colloquium on sheet 

metal-forming with special emphasis on methods 
of testing, organized jointly by the Société Francais 
de Métallurgie and the International Deep Drawing 
Research Group, will be held in Paris from 
May 23 to 27, 1960, inclusive. The first three 
days of this meeting will be devoted to open 
sessions at which papers will be presented and 
discussed on Theoretical Studies of Sheet Metal 
Forming, Methods of Sheet Metal Testing, and 
New Techniques of Sheet Metal Forming. The 
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final day will be taken up with closed meetings 
between delegates of member bodies of the 
I.D.D.R.G. at which the programme of investiga- 
tional work for the ensuing year will be drafted. 


It is anticipated that, in addition to the official 
British delegation to the I1.D.D.R.G. meeting, a 
number of other members of the British Deep 
Drawing Research Group will wish to attend the 
open sessions. Details of the meeting will be 
circulated to all members of the Group, and to 
any others who signify their interest, as soon as 
these are available. 


Addresses for Further Information 


Requests for further information from interested 
persons in the U.K. can be made to the Hon. 
Secretary of the Institute of Sheet Metal Engineer- 
ing, John Adam House, John Adam Street, Adelphi, 
London, W.C.2. Those in other countries should 
communicate with either member of the joint 
organizing Secretariat as follows :— 


S.F.M.: M. M. Dupont, sécrétaire-général de la 
Société Francaise de Métallurgie, 25, rue de Clichy, 
Paris, 9°". 

I.D.D.R.G.: Dr. S. Garber, BISRA Labora- 
tories, Hoyle Street, Sheffield, 3, Yorks (England). 


INTERNATIONAL CONFERENCE ON 
COLD EXTRUSION OF STEEL 


OLLOWING the Conference organized by the 
Institute on The Cold Extrusion of Steel in 
1953 interest in the process has been slowly growing in 
this country. There have been certain new develop- 
ments in the field of tool materials, press equipment 
and applications, and plans are advancing for the 
staging of a further conference on the subject in the 
late Autumn of this year. It is proposed that this 
Conference should be on an international scale and 
offers of papers have already been made from 
overseas countries as well as from the U.K. 


Further invitations have been and are being sent 
out to known experts in this field and offers of 
papers or suggestions in connexion with the 
Conference will be welcomed by the organizing 
sub-committee and should be addressed to the Hon. 
Secretary, ISME, John Adam House, Adelphi, 
London, W.C.2. 
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Us for spring-steel strip both in the cold- 

rolled and hardened and tempered condition 
have steadily increased throughout the world in 
recent years. A leading firm engaged in the pro- 
duction of these materials is Firth Cleveland Steel 
Strip Ltd., 
the Firth Cleveland Group. Besides serving a 
great variety of industries at home this company 
has steadily increased its export trade and is 
regularly sending substantial quantities of the 
highest quality strip to the United States of America, 
Canada, Australia, China, Portugal and Italy in 
addition to a number of other markets. 

The almost innumerable end uses to which this 
material is put would occupy too much space to 
describe here, but typical examples are: all types 
of saws, clock and gramophone springs, measuring 
rules, corset supports, piston rings, umbrella ribs, 
knives, chain side plates, fastenings and clips, 
trowels and pen nibs. The motor industry is 
widely served: indeed, the range of consuming 
industries which are dependent on this material 


Fig. 1. 


METAI 


SPRING- 


at the Tipton Works of 
FIRTH CLEVELAND 


of Tipton, Staffordshire, a member of 


General view of pickling line from exit end (Chemical Engineering Contruction 
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STEEL STRIP 


STEEL STRIP LTD. 


for their production is constantly being added to. 

The company has grown considerably in recent 
years, and particularly since its incorporation into 
the Firth Cleveland Group. Modern equipment 
enables it to offer an extensive range of sizes which 
includes widths from } in. to 12 in., and in thick- 
nesses from 0.004 in. to 0.092 in., in coils or cut 
lengths. Hardened and tempered spring-steel 
strip is available in a variety of finishes including 
grey or blue-black, polished white, polished blue 
and polished bronze. It can be supplied with edges 
sheared square, dressed square or dressed round. 
Cold-rolled spring-steel strip is normally supplied 
with a smooth bright finish in a choice of five 
tempers namely bright-annealed, pinch-passed, 
half-hard, hard-rolled and high-tensile. Edges 
are sheared square, rolled, dressed, ground or 
deburred as required. All steel is produced to 
fine limits and conforms to tolerances laid down in 
British Standard 1449-1956 and in special cases, 
to much finer limits. 

The company now specializes in high-carbon 
Ltd.) 
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steel strip to the exclusion of all other cold-rolled 
products and by virtue of concentration on this, 
it is making great progress in this field. 


Works Layout 


The works are laid out in a series of parallel 
bays, the process in each bay being so arranged to 
feed the subsequent process in the adjacent bay. 
This arrangement allows for a line process method 
with the flexibility necessary for special operations 
or repeat processes. 

The first bay is the steel store behind which lies 
the first processing bay where normalizing, scale 
breaking and pickling are carried out. This is 
followed by the annealing bay and parallel to, 
and adjacent to this are the rolling, slitting, length 
cutting, hardening and tempering, polishing, in- 
spection and warehousing bays. The roll-grinding 
section, the machine shop and the engineering 
department lie to the rear of the production bays, 
and the administrative offices are placed at the 
front adjacent to the entrance to the works, where 
the laboratory and testing house are situated. 


The steel stores hold a considerable volume of 


hot-rolled strip mostly in coils weighing approx. 
20 cwt. each. This stock is made up of high-carbon 
steel, low-nickel-alloy steel, low-nickel-chrome 
and silico-manganese steel, which covers the range 
needed for the production of spring steel and saw 
strip as well as that required for fastenings, knives 
and most of the other general trades catered for. 





Fig. 2.—-General layout 
of Farmer-Norton 4-high 
reversing mill. Other 
mills include a Farmer- 
Norton 4-high non-revers- 
ing mill, a W. H. A. 
Robertson 4-high non- 
reversing mill, and a 
Bronx Engineering 2-high 
non-reversing mill. Mill 
control switchgear was 
supplied by Contactor 
Switchgear Ltd. 











Work Processes 

Steel supply is under rigid quality control. All 
steel is bought against a comprehensive specification, 
and tested immediately on receipt for compliance 
with all aspects of this specification by the labora- 
tory and inspection staff. Steel being charged 
into production is, therefore, released only against 
a Clearance certificate. 


Continuous Pickling Line 


The raw material used in the cold-rolling pro- 
cesses is black hot-rolled strip in tightly wound 
coils. A skin of iron-oxide scale, from the hot 
rolling, covers the entire surface of the strip, and 
this must be removed before the surface can be 
improved by cold rolling. 

Scale removal is achieved by loosening and 
cracking the brittle oxide layers by bending the 
strip through staggered flattening rolls. This 
operation is immediately followed by immersing 
the strip in hot sulphuric acid which pickles the 
surface completely free from scale. 

Scale breaking and pickling is done on a con- 
tinuous pickling line illustrated in Fig. 1. This 
comprises a staggered roller scale-breaking and 
flattening unit, manufactured by Fred Cam (En- 
gineers) Ltd., followed by a strip joining arrange- 
ment prior to the actual pickle tank. The tank 
itself is of mild-steel plate, lined with rubber and 
internally lined with acid-resisting brick-work. 
Heating is by steam and the tank is completely 
covered and free from fumes. Two off-take ducts 
shown in the illustration conduct the fumes through 
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a fume scrubber before discharge to atmosphere. 
The bath temperature is held at 85 to 95° C. and the 
pickling liquor is a 12 to 16 per cent concentration 
of sulphuric acid with suitable inhibitor additions, 
The lay-out of the pickling line, which was built 
by Chemical Engineering Construction (Pensnett) 
Ltd., provides infinitely-variable speed control 
of strip using equipment manufactured by C. J. R. 
Electronics Ltd., so that full output is possible 
according to the pickle-bath strength. Immediately 
following the pickle tank comes the high-pressure 
water washing arrangements fed at 100 lb. per 
square inch with specially designed spray jets which 
water blast the strip surface completely to remove 
acid and any residual adhering solids. Following 
this are steam jets which ensure that the pickled 
strip is warm and dry before oiling. 

The strip take-up unit has power-breaking self- 
collapsible drums and power push-off. All operating 
controls are mounted on two adjacent panels for 
simplicity of control. The plant is designed to take 
two strips running side by side and to allow truly 
continuous operation two double-armed uncoilers 
and four recoilers are provided. 

Strip speed varies according to the iron content 
of the pickle bath and the arrangement allows for 
infinite variation between 10 and 60 ft. per min. 
The pickling is at optimum efficiency with 0.5 per 
cent iron in the bath and there is no apparent 
loss in pickling speeds up to 3.5 per cent iron 


provided that the acid strength is maintained at 
12 to 16 per cent sulphuric acid (by wt.). It is found 
that when the iron solution in the liquor increasedto 
4.5 per cent then there is a rapid progressive fall in 
pickling rate with further increases of iron. 

The bath liquor is usually discarded at this point 
for pickling speeds fall below the economical 


minimum of 15 ft. per min. Bath temperatures 
are maintained at 85 to 95° C. the higher tempera- 
tures being used as iron content increases. 

Up to discard, an average of 200 tons of strip 
are pickled with a weight loss of approximately 
0.6 per cent., due to scale removal, the process 
requiring 800 gallons per cycle of B.O.V. acid. 
Much of the hot-rolled scale does not go into 
solution in the acid, the ferrous oxide (FeO) layer 
adjacent to the unoxidized metal being the most 
easily dissolved. With a normal structure of 
the scale, the acid attack proceeds under the 
insoluble outer layers of ferric oxide (Fe,O,) to 
dissolve the ferrous oxide (FeO). The beneficial 
effects of scale breaking to crack the outer layers 
and expose the soluble inner oxides are obvious. 

Daily control checks by the laboratory staff are 
made on the acid strength and on the iron content 
of the bath. 

Cold Rolling 

Even after the pickling process hot-rolled carbon- 

steel strip has a great number of limitations, the 


most important being as follows :— 

(1) The surface finish is dull and coarse ; 

(2) Dimensional tolerances are wide in both the 
width and the thickness ; 

(3) Mechanical properties are poor, the strip 
being relatively hard and brittle ; 

(4) The sizes obtainable are limited, 0.064 in. 
being the minimum thickness ; 

(5) The metallurgical structure is not ideal for 
the batch hardening processes where heating cycles 
must be economically short (Fig. 8). 

These limitations are removed by cold rolling 
with its attendant processes, giving a strip steel 
available in a wide range of widths, and thicknesses 
and mechanical properties which may be tailored 
to fit the various manipulation, presswork and heat- 
treatment processes used by customers. 

Cold rolling is carried out on five mills of varying 
capacities. Three of these are of the 4-high type 
with one of them having reversing facilities. This 
mill has 6-in. diameter work rolls and 17}-in. 
diameter back-up rolls by 16-in. wide barrels. It 
possesses infinitely-variable speed control with a 
maximum strip speed of 1,000 ft. per min. All 
mills are fitted with Taylor, Taylor Hobson 
“Flying Mikes” enabling adequate control of 
gauge to be carried out; tolerances of -+0.001 
in. can be maintained and by special techniques 
it is possible to work to half of these tolerances. 
The reversing mill is also fitted with Elliott Bros. 
(London) Ltd. load meters which give an indication 
of the bearing load in tons to the roller. The 
reversing-mill motor rating is 300 h.p. d.c. and 
the mains supply is provided by an English-Electric 
Ward-Leonard motor-generator set feeding the 
mill and coiler motors and having a rating of 
500 h.p. at 985 r.p.m. Inertia exciters give the 
necessary compensation during acceleration and 
deceleration. A cold soluble-oil system is in use 
with a Serck Radiators cooling system for con- 
trolling temperature and filtering is by Alfa-Laval 
centrifuge. Mill drives were manufactured by 
the English Electric Co. Ltd. 

High-carbon steels make up the throughput on 
these mills and owing to the high hardness and 
brittleness as hot rolled, the strip has to be handled 
very carefully. The first reductions after pickling 
are light; no more than 20 per cent reduction in 
thickness is attempted usually taking two passes 
through the rolls. If heavier reductions are tried 
the result is often edge cracking due to over-rolling. 
Annealing operations must be introduced to enable 
the gauge to be reduced further and due to pro- 
gressive breakdown of the carbides by this heat 
treatment, the cold reductions may be increased 
after each anneal (Fig. 8). 

With increase in the carbon content in the steel, 
the ductility decreases and therefore the rolling 
reductions between annealings are smaller in 
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proportion. Often a steel containing | per cent 
carbon will have to be removed from the rolling 
mill two or three times before an overall reduction 
of thickness of 50 per cent can be achieved. 

Typical rolling procedure on 0.70 per cent carbon 
and | per cent carbon steels are given in Table I. 


Taste IT ypical Cold Rolling Reductions with Annealings 
as Applied to 0.70 per cent and 1 per cent Carbon Strip 





Fircleve 4,105 


Op. Fircleve 1/70 Op. 
1.05 per cent c 


No. 0.7 per cent c No 


! 
| 
| 
| 
| 
| 
| 


Hot-rolled Strip 12g 
| Anneal 690° C 
| Pickle 


Hot-rolled Strip 12g 
Pickle 
Cold Roll to 0.080 | 
in. (23 per cent) | 
Anneal 690° C. | Cold Roll 0.095 
| 9 per cent 
Cold Roll to 0.056 |} Anneal 690° C 
in. (30 per cent 
Anneal 690° C. 





Cold Roll 0.075 in 
21 per cent 
Anneal 690° C. 
Cold Roll 0.053 in. 
29 per cent 
Anneal 690° C 


| 
| | 





Roll Grinding 

The finish of cold-rolled strip is directly depen- 
dent on the ground finish of the rolls through which 
it passes, the surface pattern of the very hard rolls 
being directly transmitted to the softer strip steel. 
Very high loads are used to cold-reduce the strip 
and these cause slight bending of the rolls. 

In order to present a flat roll surface to the strip 
when under load, the rolls must be ground very 
slightly barrel shaped ; this roll camber is measured 
in thousandths of an inch. 

Since the surface condition and shape of the strip 
is all important, roll grinding is done within the 


METAI 


Marcu 1960 


INDUSTRIES 


works. The main item of equipment used is a 
Naxos Union 500/1,000 roll-grinding machine. 
This provides facilities for producing degrees of 
roll surface from matt to mirror finish. A very 
fine feed arrangement is obviously necessary to 
obtain the high-quality surface finish essential to 
rolling this class of material, and the roll grinder is 
fitted with a micrometric back-feeding arrangement 
enabling back-feeds as minute as two millionths of 
an inch to be applied. 

The camber grinding arrangement of the Naxos 
Union machine allows for the reproduction of 
flat faces or of convex and concave curves in 
parabolic, sine, bending or empirical lines so that 
a roll shape matching the requirements of the strip 
can be produced to allow for the highest degree of 
flatness in the strip being rolled. 


Annealing 


The annealing process is used to soften the strip 
by removing the cold work hardening induced by 
the previous rolling. This enables further cold 
reduction to be made without causing edge cracking. 
On high-carbon steels, the process of cold rolling, 
followed by annealing also has the effect of breaking 
down the original hard, brittle hot-rolled structure 
of pearlite, replacing it with spheroidized carbides 
( Sée Fig. 8). 

It is only by repeated cold rolling and annealing 
that the maximum ductility can be imparted to 
carbon steels and so enable the consumer success- 
fully to carry out difficult presswork and forming 
operations. The combination of these processes 
break down and ball-up the hard carbides in the 
steel and so provide an ideal structure for the 
batch hardening usually carried out by the con- 
sumer, following his manipulation processes. 





Fig. 3.—Bank of G.E.C. pot-type 

annealing furnaces. The controlled 

atmosphere is supplied by a towns-gas 

burner with an output of 1,000 cu. ft. 

per hour. Temperature control in the 

annealing section is by Cambridge 
and Foster instruments 








Marcu 1960 SHEET 


METAI 


INDUSTRIES 169 








oem COIL OUTER SURFACE 


----~= COIL INTERIOR 7 DEEP 











600 700 800 
TEMPERATURE ‘C 
Fig. 4.—Temperature gradients during the heating and 
cooling of a charge 

The annealing equipment consists of 11 pot-type 
G.E.C. bright-annealing furnaces with ratings 
varying between 110 and 180 kVA. each controlled 
by automatic temperature controllers with indicating 
and recording instruments, the closeness of control 
being +3° C. A protective gas atmosphere suitably 
cleaned and dried is fed to the pots during the 
purging, the heating, and cooling cycles of the 
annealing being maintained to ensure uniform 
brightness together with uniform heat distribution 
within the charge of steel. Each pot head has a 
forced recirculation fan fitted and the head is 
effectively sealed against gas leakage by a water- 
cooled rubber-ring seal. 

Each furnace is capable of annealing a 6-ton 
charge of steel in coil stacks of 48 in. diameter 
by 60-in. in height. The weight of the charge is 
carried on a specially designed heat-resisting-steel 
base suspended from the head by three separate bars, 
the whole being enclosed inside a heat-resisting 
steel shell or envelope for the purpose of retaining 
the protective gas atmosphere. The annealing 
shop is serviced by two 7}-ton overhead cranes 
which are floor controlled by means of suspended 
pendants. 

All the annealing carried out on these steels 
is subcritical, 7.e., the temperature is never allowed 
to rise above the lower critical (727° C.), though this 
temperature is approached as closely as industrial 
processes allow ; 690 to 700° C. gives the optimum 
annealing with safety, and all the annealing is 
carried out at this temperature. 





When annealing large, tightly wound coils of 
strip, the heat transfer is very poor throughout the 
mass of steel. This is due to the insulating effect 
of the minute air gaps between each lap of strip, 
making long soaking times essential to obtain 
uniform heat distribution. Fig. 4 shows the tem- 
perature gradients within a charge of large strip 
coils. This information was obtained by using 
probe thermocouples which were, in some cases, 
inserted down bore holes in the coil walls. It may 
be seen that with a normal 16-hour heating cycle, 
the coil does not reach the uniform controlled 
temperature until the last hour. Carbide spheroidi- 
zation which is very slow below 650° C., only takes 
place in the last five hours at the coil centre. 

Quality control is achieved by the daily inspection 
of annealing temperature records and by a routine 
metallographic check on every charge. The con- 
trolled atmosphere is regularly analysed for all 
oxidizing gases CO, CO,, H,O and O, the pro- 
portions of which regulate the bright annealing 
of the charge. Table II shows a typical analysis of 
the gas as fed into the furnaces. 


Composition of Exothermic Controlled Atmo- 
Mixture 


TABLE il 
sphere, as Compared to the Parent Town’s Gas. 
Ratio of 2.3/1 Air/Gas 





Burnt 


Raw Town’s 
3 Town’s Gas 


Composition Gas 


Per cent 
7.8 
8.3 
0.0 

12.4 
0.2 
Nil 

0° C. 
Dew Point 
Balance 


Per cent 
4.4 
15.8 
0.6 
31:7 
17.9 
1.6 

28° C. 

Dew Point 
Balance 


Carbon dioxide 
Carbon monoxide 
Oxygen 
Hydrogen 
Methane 
Illuminants .. 
Water vapour 


Nitrogen 











Strip Hardening and Tempering 

The range of hardness and tempers obtained by 
cold rolling and annealing, is designed to give the 
optimum mechanical properties for the customers’ 
manipulation process, be it deep forming or flat 
blanking. After manipulation the majority of 
components manufactured from carbon spring 
steel, are given a heat treatment designed to increase 
the hardness and springiness. 

Many applications do not require severe forming 
or bending before heat treatment and often it is 
found to be of great advantage to use strip which 
is already hardened and tempered. Typical of 
such applications are handsaws, bandsaws, trowels 
and putty knives, where the only manipulation 
carried out is blanking, piercing and tooth setting. 
(Fig. 7). 
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The main benefits to be 
gained by using hardened and 
tempered strip are as follows: — 

(1) No heat treatment is 
required in the customers’ 
processing, therefore, eliminat- 
ing costly plant and the dangers 
of distortion and discoloration 
associated with batch harden- 
ing ; 

2) Continuous hardening 
and tempering of strip ensures 
that the physical properties 
are uniform throughout a coil 
and a batch. This uniformity 
is passed to the components 
manufactured from this type 
of strip ; 

(3) Flatness and straightness of the strip can be 
guaranteed to very high standards ; 

(4) A variety of high-grade finishes can be 
supplied, from a fine bright polish to a dense 
unpolished blue. In many cases this eliminates the 
expensive glazing and barrelling operations usually 
carried out on batch hardened components. 

Modern press-tool design and tool steels allow 
the blanking and piercing of hardened and tem- 
pered strip at very high hardnesses. It is common 
practice, when producing high-grade trowels or 
textile components, to operate on strip which has 
been hardened to over 600 V.P.N. and 130 tons 
per square inch tensile strength. 

The hardening and tempering section of the 
factory absorbs one third of the total production 
of the cold-rolling department. There are eight 
hardening and tempering units which are designed 


pore ’ 





Fig. 5a (left).—Brayshaw 
gas furnace 


Fig. 5b (below).—Efco 
continuous electric furnace 
fed with protective atmos- 
phere from 1,500-cu. ft. 
exothermic gas plant 





to heat treat sizes between } in. and 12 in. wide, 
in single or multiple strands (Figs. 5a and 5b). 

The furnaces are gas or electrically heated, the 
treatment temperatures being precisely controlled 
by automatic temperature-measuring instruments 
to ensure a uniform rate of heating is maintained 
on the strip being processed. 

To avoid marring the original bright cold-rolled 
surface of the strip, the furnaces are of the muffle 
type which allows a feed of exothermic protective 
atmosphere to eliminate scaling at the hardening 
temperatures (Table II). 

Besides the normal flat strip hardening and 
tempering, the heat treatment of concave and 
section strip is also undertaken. Two special 
furnaces have been laid down for this work. A 
typical process is the continuous treatment of 
umbrella ribs which are formed, hardened and 
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tempered and cut to length in one operation 
(Fig. 6). 

Quality control utilizes hardness and bend testing 
with tensile and metallographic checks where these 
are required by the end product. 


Finishing Operations 

Slitting 

As all the products from the cold rolling mill 
must be either edge pared or slit into multiple 
strips five high-speed slitting machines manufac- 
tured by Fred Cam (Engineers) Ltd. are used. 
Each of these is capable of slitting coils of about 
1 ton so that the slit coil weight is dependent on 
the finished width. The process gives a clean square 
edge to a width tolerance of + 0.005 in. 


Length Cutting 

Where long continuous coils of strip cannot be 
used straight flat lengths are produced on two 
length-cutting machines supplied by Sir James 
Farmer Norton and Co. Ltd. 

On the high-speed machine, pieces varying 
between 2 ft. and 12 ft. are flattened and cut to 
length. A special machine capable of cutting 
lengths from a few inches up to 20 or 30 ft. has 
been developed. The high-speed machine cuts 
widths up to 12-in. wide, but the special machine 
is limited to 9 in. maximum width. Tolerance of 

+ 4 in. on the nominal k_ngth are usually guaranteed. 


Edge Dressing 

Where steel is required for use as a spring, a 
round edge is essential to minimize areas of local 
stresses which occur at any sharp angle on the 
edges. There are four edge-dressing machines 





Fig. 6 (left).—-Ingoing end 
of specially designed line 
for hardening and temper- 
ing section formed strip. 
The electric furnace was 
manufactured by Wild- 
Barfield Electric Fur- 
naces Ltd.) 


Fig. 7 (below).—-Effect of 

tempering on hardness of 

0.8 per cent carbon steel 
with some end uses 





which are capable of producing round edges up to 
— thick and square edges up to 0.080-in. 
thick. 


Polishing 

About two-thirds of the product from the 
hardening and tempering units is finally polished. 
This finish is required for various reasons among 
them being the dissipation of surface stress in 
springs, to permit the effective use of lubrication, 
and not least to give a fine appearance to the finished 
steel. 

There are four strip-polishing machines which 
have been developed here to give a range of surface 
finishes varying from about 25 micro-inches to as 
fine as 3 micro-inches, the latter being equivalent 
to a mirror finish. 
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Besides the chemical checks on analysis already 
referred to, physical and mechanical tests are 
carried out on all steel passing through. Tensile 
testing, bend testing and hardness testing equip- 
ment is in constant use both during works processes 
and also at the final inspection stage. Final inspec- 
tion of these high-grade steels is carried out over 
motorized benches each of which is fitted with 
demagnetizing heads and oiling arrangements. 

Final inspection of all products is carried out 
adjacent to the wrapping and warehousing section 
so that adequate protection of the wrapped material 
awaiting despatch is maintained. 

Service 

The works technical staff is always avaiiable 
for customer service and advice. The technical 
problems which arise amongst users of this class 
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Fig. 8 750). 
above) and hardening 


hot rolling (above left), annealing 

left) on steel 
of materials are of sustained interest to the staff, 
and arising out of past liaisons have come useful 
developments to production techniques both here 
and amongst users. 

One such development concerns the machine 
press blanking of non-ferrous and mild-steel 
sheet and strip, particularly where it is uneconomical 
to use conventional press tools on small job lots. 
This development makes use of the well-known 
method for cutting out cardboard cartons, cigarette 
packets and shoe leather, where the tool is formed 
from hardened steel strip mounted in a base of 
resin-bonded laminated wood. These tools are 
known as cutting formes, the hardened and tem- 
pered strip being bent and shaped to the contour 
of the blank required. A male and female forme 
makes up the tool with rubber dowels on each side 
of blades to act as strippers. 

By using high-duty strip in the blades and by 
reinforcing the tool base, these special cutting 
formes are proved to have considerable advantages 
of versatility and low cost over conventional tools, 
when blanking sheet or strip metal. 

This combination of experience and co-operation 
between consumer and supplier which has given 
rise to this and similar beneficial exploitations of 
the properties of spring steel strip will continue to 
be an important facet of the company’s activities. 





POWER PRESS EXHIBITION 


The Sixth Gauge and Tool and Power Press 
Exhibition to be organized by the Gauge and Tool 
Makers’ Association will be held at Olympia, 
London, from Monday, October 1, to Wednesday, 
October 10, 1962. 





Marcu 1960 SHEET 





METAL INDUSTRIES 173 


INDUSTRIAL STANDARDS of ACCURACY 
im 
DIAMOND-PYRAMID INDENTATION 
HARDNESS MEASUREMENT 


Second Report of the Testing and Measurement Sub-Committee 


Chairman: J. F. KAYSER 


A paper presented at the Annual Conference of the Institute of Sheet Metal Engineering, 
London, November, 11 and 12, 1959. 


"THE first investigation by the I.S.M.E. Hard- 

ness Testing Committee into the standard 
of hardness testing procedure in industry which was 
reported in 1957 showed that most users of hard- 
ness testing machines were unable to determine 
the hardness of thin metal specimens (say, 0.02 in. 
and less) with any approach to accuracy. In many 
cases the surface was not properly prepared and 
too heavy a load was used. The nature of the 
investigation, however, was such that it did not 
show the accuracy with which the impressions 
were being read and so a further investigation has 
been made to determine this. 

Sixty-six firms took part in the test and since 
it was not possible to send the same block to all 
of them, 20 blocks were prepared by one of the 
referee laboratories. The impressions on some 
of the blocks were read by only one firm while 
others were read by five of the firms. Finally, the 
referee laboratories read all the impressions. 

The test blocks were ? in. diameter cylinders, 
} in. high; one surface was given a micro-polish 
and three impressions (approx. 800, 300u and 70u 
respectively) were made upon it. Each block was 
packed in a small pill box. All the results are 
given in Table I. 


General Conclusions 

The general conclusions of the committee* are 
as follows :— 

(1) From the results it appears that it is not 
yet possible to assign a unique hardness value 
to a metal from measurements of applied load 
and diagonal length, because of the errors incurred 
in measuring the latter. 

(2) Different laboratories report significantly 
different values for one and the same diagonal, 
and in one case industrial users showed a greater 
degree of agreement than the referee laboratories. 





* One member of the committee dissented from the findings of 
the committee and his comments are listed in Appendix 3. 


(3) In the case of strip or sheet with a hardness 
in excess of say 750 HV and which is so thin that 
a load in excess of 10 kg. should not be used, 
the range of readings is so great that it is felt that 
diamond pyramid indentation tests should not 
appear in specifications of such material. 

(4) The findings are in general agreement with 
that of Dipl.-Ing. Madame Slavina of the U.S.S.R., 
who recently reported that a range of 3u (0.5p 
Standard Deviation) was to be expected. With a 
hardness of 750 HV and loads of 5 kg., 2} kg. and 
1 kg. this corresponds to a hardness range of 
approximately 45, 65 and 100 HV units respec- 
tively. 

Discussion of Results 
1. Large impression (800. approximately 

The participating firms showed a range of 48» 
using the standard § objective on the Vickers 
hardness testing machine | ocular lu) and the 
referee laboratories a range of 22.54. If one assumes 
a load of 50 kg. these figures correspond to a range 
of approximately 20 HV units and 10 HV units 
respectively. 


2. Medium impressions (300» approximately 

The participating firms showed a range of 
17.5u and the referee laboratories a range of 9.5». 
If one assumes a load of 30 kg. these figures corre- 
spond to a range of approximately 90 HV units 
and 50 HV units respectively. 


3. Small impressions (70u approximately 

The participating firms showed a range of 7.5. 
and the referee laboratories a range of 12y. If 
one assumes a load of 2 kg. these figures correspond 
to a range of approximately 200 HV units and 480 
HV units respectively. 

Disturbing as is the wide variation of readings 
between the different referee laboratories, the 
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variation of readings within the same laboratory 
is still more disturbing. For example, one labora- 
tory reported readings on one impression by three 
different observers of 787.5u, 795u and 792.5u 
i.e., a range of 7.5u. 

This was discussed at length and the committee 
were of the opinion that the samples had not been 
treated with sufficient care. Removal of dust 
by rubbing with a dirty duster was mentioned and 
the packing of the samples for transport was often 
poor. As a result the samples became badly 
scratched making it difficult to obtain satisfactory 
readings. In many instances the small impressions 
were virtually obliterated. 

It was hence decided that another series of test 
pieces be prepared and submitted to the referee 
laboratories and to the National Physica! Labora- 
tory. Three samples each carrying three impres- 
sions (and a carrying case) were prepared and are 
illustrated in Fig. 1 which also shows one 
of the samples used during the first part of the 
investigation. 

The samples were taken to the various referee 
laboratories by the Hon. Secretary to the Hardness 
Testing Committee and collected by him a few 
hours later. They were not, however, measured in 
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his presence. Finally, the three samples were sent 
to the National Physical Laboratory where the nine 
impressions were measured. All the results are 
given in Table II and plotted in Figs. 2, 3 and 4. 

Laboratory No. | measured the impressions on a 
standard Vickers hardness tester. Each impression 
was measured by four different operators. 

Laboratory No. 2 used two operators. Operator 
No. 1 measured the impressions on a standard 
Vickers machine, a Tukon machine and on a 
Reichert microscope. The second operator used a 
standard Vickers hardness tester and a Tukon 
hardness tester. 

Laboratory No. 3 used a standard Vickers hard- 
ness tester and the impressions were measured by 
three operators. 

Laboratory No. 4 used three operators. Two of 
them used a Zwick hardness tester and the third 
operator a standard Vickers machine. When 
using the Zwick the small impressions were 
measured at 400 diameters, and the larger impres- 
sions at 200 diameters. 

Laboratory No. 5 report only one reading and 
used a standard Vickers hardness tester. 

Laboratory No. 6 used three operators each using 
a standard Vickers hardness tester. 
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TABLE II —Readings by Referee Laboratories 


Sample No. 7692 


Medium Small Operator 
No. 
H 


VinInv vi 


~ 


453.5 

454 

454.5 
National 
Physical 2 5 453.65 | 
Laboratory 


V- Vertical. Lis Horizonal M- Mean 


Sample No. 7693 


Labora- Medium Small Operator 
tory . No 


~JI J] +) +] 
ao 


> & VI 


© 
sI~IsJ~1-) 
Vi em UI UI 


~~] ~] ~~) +] 
aOouw 


Vivivi 


Vi 


National 
Physical ; , 451.4 | 250.7 51.0 
Laboratory 


V- Vertical. Horizontal. 


Machine 


Vickers 
» 


” 


Vickers 
Tukon 
Reichert 
Vickers 
Tukon 
Vickers 
Zwick 
Vickers 


Vickers 


Vickers 


’ 


99 


Machine 


Vickers 
>> 


” 


Vickers 
Tukon 
Reichert 
Vickers 
Tukon 


Vickers 


Zwick 


Vickers 


Vickers 


Vickers 
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PaBLe II--Readings by Referee Laboratories—continued 


Sample No. 7694 


Medium 


National 
Physical 
Laboratory | 


250 


Vertical. H 

The National Physical Laboratory used the 
measuring microscope that has been developed 
by Dr. J. C. Evans and his colleague Mr. R. S. 
Marriner. 


Horizontal. 


Operator Machine 


No 


Small 
H 


_ 


Vic kers 


aN 

& & Wo 

sas 
v 


VI 


Vickers 
lukon 

Reichert 

Vickers 
lukon 


In] ~J] ~)-] 
VvVivivivi 
~“JI-J~) +] +] 
WIV a YIU 


Vickers 


er) 


VD & 


Zwick 


Vickers 


sss 
>> 


~] 


A] 


Vickers 


Vickers 


~~~ 
>_> 


M—Mean 


Considering first the measurement of the large 
impression the highest average range was reported by 
Laboratory No. 2, i.e.,5.42u. The size of the large 
impressions was approximately 450. which is the 

size of impression that would 





{Sune 
as6 
455 
aya 
433 
452 


43 


be obtained when testing 
annealed high-speed steel! 
with a load of 30 kg.; and 
in this range an error in 
the reading of 5u corresponds 
to a difference of only 6 HV 
units. 

In the case of the medium- 
sized impressions, Laboratory 
No. 2 again had the highest 
average range, viz., 3.42. 
The medium-size impressions 
were approximately 250. and 
with a load of 30 kg. such 


7694 





430 


449 








an impression would corre- 
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spond to a hardness of 890 
HV and with a 3 kg. load 
to a hardness of 89 HV. 
In the case ofa load of 
30 kg. this range becomes 
serious as it corresponds to 
approximately 25 HV units. 

In the case of the smallest 
impressions, Laboratory No. 

1 reported the highest average 

range, 1.¢., 2.54. This is very 

serious. The size of the 
impressions was approxi- 

mately 75, and assuming 

a load of 2.5 kg. this corre- 

sponds to a hardness of 

824 HV and a range of [neers | 1 
2.54 corresponds to approxi- 

mately 56 HV units. If, however, the load had 
been say 5 kg. then 75» corresponds to 1,648 HV 
and the range would have been 112 HV units. 

The general conclusions of the committee are 
well expressed in the comments from the National 
Physical Laboratory, which are quoted in full in 
Appendix 1. 

A statistician’s report upon the readings forms 

> 


Appendix No. 2. 


APPENDIX No. 1 


Comments from the National Physical 
Laboratory 

Reproducibility of hardness values in the Vickers 
scale of hardness is dependent on :— 

(a) The homogeneity of the test specimen ; 

(6) The ability of indenting machines to make 
indentations of identical size in material of the 
same hardness ; 

(c) The ability of different observers, using 
different microscopes, to agree upon the size of an 
indentation. 

The errors arising from each of these sources 
are additive and are of two distinct types, viz., 
systematic and random. For example, if, of two 


234546 


indenting machines, one has an incorrect load 
then this machine will produce indentations which 
are consistently different in size from those of the 
other machine and hardness values obtained from 
this machine will have a constant or systematic 


error. In addition, each machine will produce 
indentations of slightly varying size, even in 
material of the same hardness, due to small varia- 
tions in the loading conditions for each indentation. 
These small variations give rise to random errors 
in the hardness values obtained. It is the respon- 
sibility of designers and manufacturers of indenting 
machines to ensure that these systematic and random 
errors are negligible. 

Turning now to the measurement of indentations 
it will be seen that there are two sources of systema- 
tic errur. The first is due to the measuring 
microscope which as a result of incorrect calibration 
or of some peculiarity of the illuminating system, 
will give values consistently different from those 
obtained with another microscope. The second 
source of systematic error is due to the observer 
who, with any particular measuring miscroscope, 
will obtain consistently different values from a 
hypothetical average observer. In addition to 
these systematic errors, there are random errors 
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of measurement due, mainly, to the inability of 


even an experienced observer to repeat precisely 
the settings he makes on the corners of the dia- 
gonals. The two sources of systematic error give 
rise to a constant error of measurement for any 
particular measuring microscope and observer, 
whereas the random errors fluctuate from one 


indentation to the next and may be eliminated if 
the mean value of a sufficiently large number of 


indentations is considered. 

To improve the reproducibility of hardness values 
in the Vickers scale it is necessary to reduce random 
errors of measurement to a minimum, otherwise 
no hardness value is reliable unless it is the mean 
of a very large number of indentations. In 
addition it is necessary either to reduce the systema- 
tic errors or, for any particular measuring micro- 
scope and observer, to assess the magnitude of the 
systematic errors and make appropriate corrections. 
As a contribution to the solution of this problem, 
the National Physical Laboratory is building a 
measuring microscope and providing a group of 
observers so that any one observer, measuring a 
group of 10 indentations, can repeat his own value, 
or the value of any other member of the group, 
within close limits. Although work on the final 
measuring microscope has not yet been completed, 
experience over several years with a prototype 
instrument has shown that the Laboratory can, 
at present, maintain a level of reading for 10 
indentations within 0.5. and it is gratifying to note 
from the draft report of the ISME hardness sub- 
committee that one referee laboratory, No. 6, 
not only obtained a mean value for the nine indenta- 
tions within 0.1 wm of the value obtained by the 
NPL but also agreed with each NPL value to 
within 0.5y0m. 

To assess completely the performance of a 
measuring microscope and observer it is necessary 
to determine the magnitude of the two systematic 
errors mentioned above and also to measure the 
dispersion of the random errors. The latter can 
then be used to determine whether the systematic 
errors disclosed are significant. It will be appreciated 
that it would be incorrect to condemn a microscope 
or an observer for failing to agree with a second 
miscroscope and observer by, say 2um, if it were 
subsequently discovered that neither observer 
could repeat his own values within 2pm. It is, 
therefore, unfortunate that in the results obtained 
from the referee laboratories no observer has 
measured the indentations more than once on any 
one machine and in consequence it is impossible 
to obtain a reliable estimate of the random errors. 
However, the results do show that if only one type 
of measuring microscope is considered, i.e., the 
Vickers microscope, then the differences between 
the referee laboratories are not significant in com- 
parison with the variations within the laboratories 
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This implies that a great deal of the variability 
arises from systematic differences between the 
observers and work should be directed to disclosing 
the cause of these differences and eliminating 
them. 


APPENDIX No. 2 
Statistical Analysis of Table II 
Analyses have been made of the readings made 
by the six Referee Laboratories of hardness of 
three specimens. Each specimen contained a 
small, medium sized, and large impression. 


Estimation of Error of Measurements 

An analysis is first made of the variation between 
operators within their laboratories. In the case 
of Laboratory 2, it is assumed that the readings 
were made by five different operators. 

The variation within a laboratory for each size 
group of specimens can be classified into three 
components :— 

(i) Due to specimens ; 

(ii) Due to operators ; 

iii) Random error. 

The random error component consists of that 
variation which remains unaccountable after remov- 
ing from the total variation of observations within 
a laboratory, the variation of specimen averages and 
variation of operator averages. 

This random error is measured by the Standard 
Deviation. 

The standard deviation can be interpreted as 
follows : If an operator makes observations con- 
tinuously on an impression 68 per cent of his 
observations will lie within plus or minus one 
standard deviation from the average level. Ninety- 
five per cent of his observations will lie within 
plus or minus two standard deviations from the 
average level. 

Details of how the standard deviation is 
obtained after removal of components due to 
operators and specimens are given later in this 
Appendix. 

In Table I are tabulated the estimates of error, 
referred to as Standard Deviations obtained for 
each laboratory for the three sizes of specimens. 


TABLE I—Standard Deviations for Laboratories 





| Specimen size 
Laboratory - ass cs seas 
Small Medium Large 


0.50 | O. 
0.30 0. 
0.24 | 0. 
0.05 0. 
0.10 0 


0.62 
1.11 
0.42 
0.66 
0.30 
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Comments 

1. The readings on the small samples have been 
made much more precisely by Laboratories 4 
and 6. 

2. The medium sample was read with no 
random error by Laboratory 6, that is after account- 
ing for differences among the three specimens and 
operators, there was no residual error remaining. 
From this we might infer that either this laboratory 
was able to read with extreme accuracy, or that 
the operators made a set of observations and have 
presented as their readings the average of these sets 
of observations. It should be noted that the stan- 
dard deviation of the mean of independent obser- 
vations is equivalent to the standard deviation 
of an individual observation divided by the square 
root of the number of observations. 

3. In general the precision in oculars of reading 
the large samples is lower than for the two smaller 
sets of samples. 


Differences Among Operators Within Laboratories 

The standard deviations in Table I enable us 
to state how precisely operators have measured 
and whether the differences between their average 
levels can be attributed to chance or are indicative 
of real differences in reading levels. 

The range of operator mean within laboratories 
and the range of operators’ readings that we would 
not expect to be exceeded if there were no systematic 
differences among operators are given in Table II. 


TABLE II-—-Range of Operator Means and 99 per cent Limit 


Large 
specimen 


Medium 
specimen 


Small 
specimen 

Labo- 
ratory | 


| 
| 
| 
| 
| 


Range [Range 
of od 
| means 


Range 
ot 
means 


Range | Range 
* of 
| means | 


Range 
tl 


i NNIAwWSO 


Interpretation of Range* 

Given that operators are liable to random errors 
only in their observations, we would not expect 
them to return the same readings exactly. The 
difference that would not be expected to occur 
by chance more than one in a hundred is calculated. 
If the actual range exceeds this level we conclude 
that besides the residual error of measurement, that 
there are in fact systematic differences among 
operators. The case of Laboratory | for the small 
sample is described later in this Appendix. 

It is seen in Table II that Range* is exceeded 
for each specimen size in Laboratories 1, 2 and 3. 
In these laboratories there are obviously systematic 
differences amongst operators. 
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In general the results of operators within 
Laboratories 4 and 6 were very reproducible and 
significant differences do not exist in general 
amongst operators. The range in these two 
laboratories only once exceeds half an ocular. 


Difference Among Laboratories 
Table III shows the means for each laboratory 
II! 


TABLE Laboratory Means 


Specimen 
Laboratory 


| S§mall Medium 


~ 


250.1 
251.1 
250.3 
251.9 
250.8 
250.9 
251.1 


o 
oOwont 


6 


N.P.I 


“JJ ~J ~) 4) ~) ~) 
VViVMivign uw vi 
oth 


Nh Ww 
ohm w 


1.8 


Range 


the number of observations 
Table II produces greater 


The increase in 
compared with 
stability of ranges. 

Laboratories as a whole are not considered as 
indicative of variation of hardness as readings 
by operators as a whole. These differences are 
discussed in the next section. 


Differences Among Operators 

Table IV shows the two extreme means for 
operators over the three readings on each group of 
impressions. 


raBLe 1V-—Extreme Operator Readings 


Specimen 
Ranking 
Small Medium 
252. 
252. 
250. 
249. 
249 .( 


Highest reading a 
Next highest 

Mean 

Next to lowest 

Lowest reading 


449.5 
449. 


Range = 5 3. 
Range** l 1 


9 | 6.3 
4 av 


Note.—Range ** is the range that we would 
not expect to be exceeded by chance more than one 
time in a hundred. 

The range in operator means is much larger 
than would be expected by chance. It should be 
noted that the differences amongst operators 
includes differences among hardness testing 
machines. 


General Comments 

Although an individual operator’s observations 
are fairly reproducible about his own particular 
level (Table I refers), Table IV shows that his 
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readings may differ considerably from the true 
hardness of aspecimen. In fact, given that the hard- 
ness of a specimen as found by a randomly chosen 
operator was X oculars, we could say with reason- 
able certainty, that the Range X 2 oculars and 
X -+ 2 oculars will include the true hardness 
value. 


Estimation of Residual Error 
Consider the observations of Laboratory | on the 
small specimen. The original observations were :— 


TABLE A 





Sample 7692 | Sample 7693 | Sample 7694 
Operator 1 78.5 76.5 
Operator 2 77.5 75.8 
Operator 3 74 
Operator 4 .8 


For ease of presentation, the above data are 
multiplied by 10, and 730 subtracted to obtain :— 


TABLE B 
| Sample 
7693 


Sample 


7692 


Sample 
7694 Mean 


0. | 55 5 CO 3 40 
0. 45 28 S| | 27 
0. | 30 10 | | 15 
0 50 18 ] | Bae 


Mean | 45 22.8 14.5 27 


The operator variation is given by the ditferences 
among the operator means. The difference in 
Sample means is given by the difference amongst 
the Sample means. 

The operator and sample variability can be 
eliminated from Table B by subtracting from each 
observation, the relevant Operator and Sample 
means. The overall mean is added, so that the 
resulting values are the discrepancies from zero. 

TABLE C--Residual 
Specimen 
Operator 
7693 7694 
3 
© 
.3 


) 


These results are squared and the sum of the 
squares divided by the number of independent 
observations (in this case, six). The square root 
of this gives an estimate of the Standard Deviation 

In this case the Standard Deviation is found to 
be 5.0. 

If there were no significant differences among 
the operators, the variation of the operator means 
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would be less than the random variation. This is 
because the mean of a set of random observations 
varies less than the individual observations, 7.e., 
Standard deviation of Mean of N observations 
Standard Deviation of Individual Observations 


VN 
In fact, the Standard Deviation of operator means 
is SO great that it would be unlikely to have arisen 
by chance. We, therefore, conclude that there are 
significant differences among operators in Labora- 
tory 1. 
The means are :-— 





Who 


75.7 

There is a range of 2.5 oculars. The Standard 
Deviation of individual operators’ observations 
suggests that the range of the four operators’ 
means to be expected if the operators read at 
same level (which they do not) would be 

0.5 x 2.06 = 0.6 oculars. 
1.73 

Note.—The range is used frequently as an easily 

calculable estimate of the Standard Deviation. 


APPENDIX 3 

One member of the Committee dissented from 
the findings of the Committee, and his comments 
are given below :— 
Conclusion | 

This apparently gives an immediate, but quite 
erroneous, overall condemnation of hardness testing 
by any system employing an applied load and dia- 
gonal measurement. 


Conclusion 2 
The citation of a case where industrial users 
showed a greater degree of agreement than the 
referee laboratories appears to be based on the 
measurement of a small impression in Series 1 by 
referee laboratory 1 on Specimen No. 18 only. 
The following figures refer— 
Test Deviation of Lab. 1 results from 
Piece Lab. 5 
O—4 
0—? 
1—34 
0—2 
} ? 


0—1 
2—4 
I—1} 
o—1 


Nore see 
NO — = 
- nN 
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If this is the case, over emphasis is being placed 
on a figure which by common sense interpretation 
may well be a simple mistake. 


Conclusion 3 

Even if Conclusion 4 (p. 173) is accepted, then its 
application relative to a 10 kg. load on the specimen 
of 752 HV results in an uncertainty within the range 
739/767. This hardly merits the elimination of 
diamond pyramid indentation tests on such 
materials. 

Generally, the series has revealed that even in 
critical testing serious errors do occur, but in my 
view the correct course to take is to implement the 
suggestion given by the NPL in the last sentence 
of their comments (Appendix 1) with which I am 
in complete agreement. 

Members of the Group Committee responsible for 
this investigation are:— 

J. F. Kayser (Gillette Razors and Blades), Chair- 
man; A. C. Tingle (Gillette Razors and Blades), 
Hon. Sec.; H. G. Harper (Vickers-Armstrongs 
Engineers) Ltd.), V. L. James (Enfield Technical 
College), W. W. Kee (Enfield Rolling Mills 
Aluminium) Ltd.), C. J. Thwaites (Tin Research 
Institute), F. J. Tranter (Ministry of Supply, 
Metallurgical Dept., A.I.D. Laboratories), T. G. 
Woodward (Jos. Lucas (Electrical) Ltd.), J. Wool- 
man (Brown Firth Research Laboratories). 


DISCUSSION 

Dr. E. Marks (Richard Thomas and Baldwins 
Ltd.) suggested that the conclusions in the paper 
were much too sweeping. It was common ground 
that nothing could be measured exactly, but the 
paper suggested that hardness testing by this 
method was far more inaccurate than other 
measurements, and he did not think this was so. 
The difference which Mr. Kayser had suggested 
between measuring hard and soft materials was in 
fact a difference arising from measuring very thin 
products. An ocular impression of 200 on hard 
material was just as accurate as a similar reading 
on soft material. 

Mr. J. F. KAYSER replied that it was extremely 
difficult to measure the length of the diagonal of a 
diamond impression ; indeed, he was not sure that 
the problem had been solved. 

He agreed that an impression of 200 on hard 
material could be measured with the same accuracy 
as a similar impression on soft material, but the 
significance of a range of say, 10u was not the same 
in both cases. Assuming a load of 20 kg., 200. 
corresponded to 927 HV and in that region a 
range of 10. corresponded to a range of 92 HV 
units, but a generally accepted specification in this 
region called for a range of 40 HV units. If one 
assumed a load of 2} kg. a reading of 200» corre- 
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sponded to 116 HV units and then a range of 10y 
corresponded to a range of only 12 HV units 
which was usually acceptable. 

Mr. KAYSER agreed that the difficulties increased 
with decrease in thickness and that was referred to 
in conclusion No. 3 in the report. 

Dr. MARKS commented that in determining the 
accuracy of measurements it was necessary to 
quote percentages. 

Mr. Kayser replied that to quote percentages in a 
specification might be misleading. To take an 
example, the chromium content of razor-blade steel 
was acceptable between the limits of 0.15 per cent 
and 0.25 per cent, but in the case of an 18 per cent 
chromium steel limits of 15 per cent to 25 per cent 
would be ridiculously wide and unacceptable. 

Mr. P. M. Cook (J. J. Habershon and Sons Ltd.) 
said that they were discussing a percentage differ- 
ence which was the same at different hardness 
levels. Unfortunately, the strip user normally 
gave a hardness range within which to work, and 
that range determined whether the material was 
hard or soft. He supported and welcomed the 
Committee’s views because firms were constantly 
in trouble trying to agree with customers upon a 
hardness figure. On occasion, his company even 
received back rejected coils and chopped pieces off 
them to prove that they were, in fact, within the 
specified range by doing a test on two different 
machines with different operators. Arguments 


often arose over 10 to 20 points because an attempt 
was being made to work to specifications in the 
lower hardness range of 235 to 255 Vickers hardness 


on carbon steel. The conclusion of the paper 
suggested that to be asked to work to a 20 point 
range at about 250 was stretching things a little 
too far. 

He would welcome Mr. Kayser’s comments on 
what was to be done in the future about the testing 
of very thin strip. He quoted an example in which 
his company had produced shim steel 0.003 in. 
thick and had been asked to work to a specification 
of 120 to 160 Vickers. 

Referring to the Vickers charts of accepted load 
at different hardness values, he said that such a test 
could not be done on the standard Vickers machine. 
Yet it was necessary to try to produce material 
to these hardness figures. He could give examples 
in which material had been rejected on a hardness 
test when, in fact, such a hardness test had been 
impossible to carry out. What comments had 
Mr. Kayser to make on this type of problem, which 
confronted them all the time ? 

Mr. Kayser replied that Mr. Cook had given a 
fair resumé of the facts and he (Mr. Kayser) did 
not know the solution. Internally there was no 
objection to using a hardness test on the product 
of a rolling mill but it was necessary to work in the 


(Continued in page 202) 
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DRAWING CUPS 








By L. WALTER 


METHOD is in use in Germany for drawing 

Ycups from thin metal sheets by means of 
rubber pads. This method, although neither 
revolutionary nor deviating from conventional 
drawing technique may have advantages under 
certain conditions. The design of the cup, the 
thickness of the sheet, and qualities of sheet 
material have to be suitable. The saving of a die 














may well pay for certain alterations required in 
tooling. 

When blanking, punching, and bending sheets 
with rubber pads, the tools can be simplified as 
only one punch is required instead of the usual die 
and punch arrangement. For the drawing of cups 
from sheet blanks, one bottom punch will do, a 


rubber pad acting as upper die. Unfortunately 
in the case of hollow parts wrinkles or folds are, 
as a rule, unavoidable. This can be remedied 
by using the simple device shown in Fig. 1. A 
circular plate (a) is placed round the fixed punch 
and braced against the base plate by springs. 
It fits the punch closely, its outside diameter being 
somewhat larger than that of the sheet blank, 
which is accommodated in a recess for centering. 
A cover plate (6) with a chamfered inside edge 
is placed over plate (2) to which it is fixed by four 
pegs. 

Figs. 2 and 3 show the drawing process. The 
rubber pad is pressed over the punch and the sheet 


FROM 


THIN METAL SHEETS 
Using Rubber Pads 











Figs. 2 and 2 


is pulled out from between plates (a) and (6). 
Since both plates fit the punch mandrel closely, 
no folds or wrinkles can form. The Shore hardness 
of the rubber should be 50 to 60 for sheets of 
medium hardness and from 30 to 40 for soft sheets. 

Cups or other thin-walled parts can easily be 
bulged with rubber pads. Figs. 4 and 5 show a 


Continued in page 213 


Figs. 4 and 5 
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GRAIN-SIZE— 


London, November 11 and 12, 1959. 








Introduction 
N single-phase metals the mechanical pzoperties 
and to some extent the physical properties, 
i.€., Magnetic, electrical, are dependent on grain- 
size as well as crystal orientation (Fig. 1). Purity 
of a material can also affect properties, the impurity 
atoms acting either as obstacles to the movement 
of atoms along planes of easy glide, or by modifying 
crystal structure. The amount and distribution 
of the second phase will influence the extent to 

which the properties are altered. 

The bulk of sheet-metal fabrication, particularly 
where severe deformations are involved, is done 
with single-phase materials. 
second phase can sometimes be tolerated if defor- 
mation schedules are not complex. The present 
paper will be confined to materials with substantially 
single-phase structures. It is not proposed to 
examine the influence of the size of a second phase 
on the structure or the properties of metals. 

Often showing considerable ductility a metallic 
single crystal is weak, offering a low resistance to 
deformation. A polycrystalline aggregate of the 
same material is very much stronger and at the 
same time retains a relatively high proportion 
of the ductility of the individual crystals, and as 
crystal size decreases, strength properties of most 
materials increase. Hardness, grain-size curves 
have been published by several people for copper, 
iron, nickel, and their alloys. Sets of results 
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and Significance 


indicating relationship between ultimate tensile 
strength, yield stress, and grain-size are available. 
The relation between ductility and grain-size does 
not appear to have received quite the same attention. 
In most cases the strength properties follow the 
form of curve shown in Fig. 2. 


Grain-size and Specifications 

The “ texture” of a drawn surface depends on 
grain-size. Coarse grain gives a rough surface 
or “‘ orange-peel” effect. This has been ascribed 
by several people to the movement of blocks of 
atoms within the crystal squeezing through to 
the surface and buckling of the crystal surface 
faces. An elaboration of this is thought necessary, 
when it is considered that severe surface roughness 
is clearly discernible by touch in deformed sheet 
material with a grain-size of 0.065 mm. average 
diameter, 7.¢., approx. 20 grains per mm. 
Thickness also influences the degree of roughness 
experienced, a thin material being often rougher 
than a thicker one with similar crystal size. 

There can be no doubt about the importance of 
the influence of crystal size on the formability of 
sheet and strip metals. This is realized by most 
people who draw up specifications for annealed 
stock that might be used for forming. American, 
German and Swedish standards call for grain- 
size control in most specifications for soft materials. 
British Standard Specifications while acknowledging 
that structures should not be coarse do not, specify 
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Fig. 2 (right).—Trend of mechanical 
properties with variation in grain-size 
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numerical grain-size limits. Contro] by B.S.S. is 
limited to examination of the exterior surface of a 
bend test and assessing its roughness. Individual 
firms are sometimes more conscious of the fact that 
crystal size can be given some form of number. 
Private specifications often include some reference 
to grain-size, and this value is frequently copied 
from one specification to another without attempting 
to relate material requirements to the job being 
produced. The grain-size value is often quoted as a 
single number, the producer being left to interpret 
the range, if any, that may be acceptable. At the 
other end of the scale there are the people who give 
due care and attention to specification requirements, 
at the same time being mindful of the producer’s 
difficulties. One manufacturer to the author’s 
knowledge, who is very specification minded, issues 
an internal specification suggesting how grain-size 
should be estimated. 

In a large number of cases it is left to the pro- 
ducer to examine a sample of the component to be 
produced, draw up a tentative specification, and 
supply material to this. Examination of one com- 
ponent can, and often does, allow misinterpretation 
of properties required. Diplomatic liaison between 
technical personnel of the consumer and producer 
should enable good quality material to be produced 
and supplied. This is, of course, not only restricted 
to structure of materials. 


Crystal Form 

If a section were to be cut through a box packed 
with regular shaped solids of uniform volumes 
the plane of section would show a series of irregular 
non-uniform areas. The range of sizes and shapes 
obviously depends on the original shape. If these 
were spheres, then areas seen would consist of 
circles whose diameter varied from just visible to 
that of the spheres. If the original volume was 
composed of cubes, packed in an irregular manner, 
the plane section would show a variety of shapes 
from triangles to parallelograms, the maximum area 
being greater than the face area of the cube. In 
the first case it would not be difficult to judge that 
spheres were the initial shape and to assess regularity 
and size by a simple analysis. To judge the form 
and regularity of the second set would require 
a reasonable level of critical appreciation and a 
detailed analysis. 

When considering an aggregate of crystals in a 
polycrystalline specimen it is not possible to think 
in terms of :— 

(a) Simple shapes, nor 

(6) Regularity of the existing shape. 

The production of equiaxed crystals is the aim 
(or should be) of the sheet-metal fabricator. 
Neither the metallurgist nor the manufacturer 
have much control over the shape of the equiaxed 
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Fourteen-face solid figure (tetrakaidekahedron 
and (111) planes are indicated in the appropriate 
positions 








Fig. 3 
The (100 


crystals that cohere to form annealed sheet and 
strip material. 

The probable shape of crystals has been studied 
by a few workers, their work and suppositions 
being accepted by the great majority of technical 
people concerned with metallic crystal structures. 
For metals with cubic structures it is difficult to 
find valid arguments against the acceptance. The 
most probable shape of crystal in a random equiaxed 
polycrystalline mass is the tetrakaidekahedron, the 
technical term for a 14-face solid figure (Fig. 3). 
This is certainly feasible from observations of 
many microstructures. The figure repeated can 
completely fill a given space, and is outlined 
by the (100) and (111) of the cube structure. 
Regularity is another matter; it is here that the 
skill of the technician in devising suitable economic 
working and annealing schedules is very important. 
Regularity of structure is a most important factor, 
from two viewpoints : (1) properties and formability 
of material; and (2) ease with which crystal size 
can be correctly evaluated. 


Grain-size Estimation (General 

Grain-sizes may be measured by :— 

1) X-ray diffraction techniques, or 

2) Visual methods 

a) examination of a deformed surface or fracture ; 

b) examination of metallographic surface. 

X-ray methods require specialized equipment 
not normally found in a general routine laboratory, 
and also the services of a competent X-ray physicist. 
The diffraction technique is used for the estimation 
of crystal sizes of the order of 10-* to 10-* cm. 
Crystals of this size would be better referred to as 
crystallites. Crystal sizes of this magnitude are 
seldom if ever encountered in soft stock used for 
pressing and drawing. 

Visual techniques such as examination of worked 
or fractured surfaces are in universal use. Estima- 
tion of grain-size from fracture tests is restricted 
to cast metals and certain classes of heat-treated 
steels. This is not relevant to the present paper. 

Assessment of crystal size from the appearance of 
the surface of a deformed test specimen is a con- 
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venient shop floor test. It is widely used by press- 
shop personnel as a guide to the suitability of a piece 
of sheet for pressing. The test should not be 
despised by the qualified laboratory metallurgist ; 
experience of press conditions, knowledge of test 
techniques (the metallurgist should do a test him- 
self !) and a critical approach to surface examination 
can give a wealth of information about the material. 
The disadvantage is, of course, that phrases such as 
“ relatively smooth” and “slightly rough” can 
describe the same surface appearance to two groups 
of operators. A standard scale of values is essential 
in this case, such as indicated by Field and Salter('), 
who describe a simple method of grain-size estima- 
tion used by the British Aluminium Co. Arbitrary 
numbers are given to certain grades of roughness 
of an Erichsen dome. 


No. 1i2zisieaeilisi#@ |? 8 


Grains | 
per mm.? 250 | 300| 400 550 800 1,200 1,750 2,700 





It was indicated that standard samples were used 
for checking, but that experienced operators rarely 
referred to standards. 

It would not be practicable to use one of the 
modern surface roughness instruments to set a 
standard. 

The surface of a prepared metallographic 
specimen provides a basis from which numerical 
values of grain-size may be determined. Examina- 
tion and measurement can be conducted with or 
without the aid of a microscope depending on the 
size of the crystals. Limitation of the method is 


the ability to see and resolve the smallest area of 


crystal section. With an optical unit of the type 
normally found in a routine works laboratory, 
crystal sizes of the order of 0.005 mm. (5y) can 
easily be seen and assessed. Sizes of this order 
lie well within the ranges normally encountered in 
sheet and strip materials, z.e., 104 is generally 
considered fine. 

Before considering in detail methods of measuring 
it is advisable to consider what is meant by “ cry- 
stal”” or “ grain.” 

The micro-section of a suitably prepared surface 
of metal may appear as a series of irregular areas 
separated by thin lines—grain boundaries (straight 
dark bands across the cells or crystals of face- 
centred cubic metals being ignored for the present). 
This indicates the actual crystals. In single-phase 
metals such as iron and aluminium, the crystal 
areas may be subdivided into smaller areas, again 
separated by a thin irregular boundary. This 
boundary is not so distinct, and is often only 
revealed by a definite sequence of straining and 
annealing. This latter structure is known variously 
as veining, substructure, cell structure, poly- 
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gonized structure. For practical purposes this fine 
structure has no influence on cold deformation 
characteristics, although it is important when 
considering creep properties. 

In materials that show pronounced directionality, 
crystal size appears coarse. This is due to the bulk 
of small crystals having only slight orientation 
differences, and acting in an aggregate as a large 
grain. The boundaries of the small crystals are 
difficult to develop in the microsection, because of 
their low energy state. This special case of 
directional material will be discussed later. For 
general crystal-size estimation, the grains that 
are outlined by clearly defined boundaries only, 
will be considered. The boundaries should be 
clearly and quickly outlined by standard metallo- 
graphic methods. 


Methods of Measurement 

Grain-size can be reported as :— 

1) Average grain diameter or area ; 

(2) Number of grains per unit area ; 

(3) Number of grains per unit volume—spatial 
grain size. 

(4) Leading grain-size classification (JKM) ; 

(5) Sieve or mesh number. 

All these methods of reporting crystal size have 
been used in technical reports and papers, except 
perhaps the last one. This is unfortunate as 
comparisons between sets of results is made 
arduous by trying to convert from one system to 
another. Conversion of results from one scale to 
another, however carefully made, is generally 
unsatisfactory ; for example, hardness grain-size 
curves (Fig. 4). Critical comparison requires 
recalibration of the ordinate 











i — 4 
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Grain-size against hardness for 70/30 brass 


plotted on different grain-size scales 


Fig. 4. 


The basic procedures for grain-size determination 
are :— 

(1) Photographing representative sections and 
measuring the areas of crystal sections. 

(2) Counting number of grains on the screen of a 
projection microscope :— 

(a) included in a given circular area (Jeffries) ; 

(6) those cut by lines of definite length (Heyn’s 
intercept) ; 
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(3) Comparison of structures with standard 
charts or prints: or comparison of structure with 
an ideal network in an eyepiece graticule. 

From these procedures crystal size can 
reported by one or more of the methods listed above. 
Procedures 1 and 2 are very tedious and time- 
consuming. The comparison technique can be 
very rapid, and is the method generally used for 
copper and copper-base alloys. Charts have been 
prepared by A.S.T.M. covering the classifications 

(a) Untwinned—flat etch ; 

(6) Twinned—fiat etch ; 

(c) Twinned—contrast etch ; 

d) Austenite grain. 

It has been suggested that one standard 
E.112-58T be offered for universal metallurgical 
application for grain-size measurement. This 
would eliminate the existing separate standards for 
each metal and alloy. 

The sieve and mesh number is unusual and is 
suggested as a technique that would be useful in 
helping to visualize size and shape of crystals in 
three dimensions. The technique involves con- 
ditioning of the sheet metal such that clean and 
quick disintegration into component grains would 
take place, when treated with a suitable corrosive 


be 


teel (E.N. 58 


10 Ni. 18 Cr 


Disintegrated stainless 
1C 


Fig. 5 


individual crystals. 
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media. The resulting powder could then be 
classified. The disadvantage is that not all 
materials can be easily disintegrated, particularly 
when they exist in the annealed state. Copper- 
zinc alloys can be treated with ammonia, or mercury, 
but some degree of stress is required. Removal of 
the mercury film also presents a problem. 

Austenitic stainless steels are relatively easy 
to disentegrate by slow cooling from 700° C. over 
5-6 hours, and treating in boiling copper-sulphate 
sulphuric-acid solution. This treatment is not 
high enough to modify the as-received grain-size 
of an anealed sheet. Crystals obtained are sharp 
faceted and clean ; in fact, planes of annealing twins 
can often be seen (Fig. 5)*. Loss in weight during 
disintegration is of the order of 0.5 gm. on 100 gm. 
original material. Crystals from the disintegrated 
material can now be subjected to sieve analysis 
and a clearer picture of regularity obtained. The 
method is not quick and would not be suitable for 
routine control work on grain-size. It is suggested 
that it has a clear application in the establishment 
of a standard grain-size. 

The leading grain-size is obtained by using the 
JKM classification, developed in Sweden. Here 
there is a geometric series ratio factor of 2, defining 
the section areas of the crystals. 

JKM No 0 10 
Area of cry- 
stal section py” 


16 | 32 1,024 

A photograph of a representative section is made 
and section areas measured. The number of grains 
in a given class number is then plotted against the 
classification number. A definite peak is developed 
with normal structures, the grain-size represented 
by this peak being termed the leading grain-size. 
It is of interest to observe that the leading grain-size 
comes nearer to the size of larger grains than does 
average grain size. This value is important and 
useful, since the smaller areas are given due con- 
sideration along with the larger areas. The 
method is somewhat lengthy and not recommended 
for routine work. It can be very useful for investi- 
gation work, and standardization purposes. A set 
of charts showing microstructures for each classifi- 
cation has been made ; this enables a comparison 
of unknown structures to be made. This expedient 
would be considered more useful if each laboratory 
prepared their own primary charts. It is felt 
that the value of this method lies in the analysis of 
the ranges of areas observed. 

Counting of grains or crystals in a given pro- 
jected area offers a moderately quick method of 
grain-size assessment. There are two main pro- 
cedures, first that devised by Z. Jeffries, often 





This illustration is an amended version of that in the original 
paper 
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referred to as planimetric procedure(*). An area 
of convenient size—50 sq. cm. is usually quoted— 
is scribed on the projected image of the micro- 
structure. 

Sizes to give 50 sq. cm. (5,000 sq. mm.). 

Circle 79.8 cm. dia. Square 70.7 by 70.7 cm. 

Rectangles 65 by 77 mm. 
.,. CBs ws 
Bs Fi 99 
50 , 100 ;,; 

A ground-glass screen offers a convenient table 
to work on. Counts can be made rapidly, each grain 
being checked off by a small mark, using an indi- 
cator that can be erased later without difficulty. 
Ink spots have been found convenient and easy 
to see. 

The number of grains included in the area plus 
half the number intersected by the boundary line 
is taken as a measure of the number of whole grains. 
A multiplier factor f (Jeffries multiplier) converts 
the value to grains per sq. mm. In his work on 
grain-size of aluminium, Phillips used a 2}-in. dia. 
circle, a magnification of 634 and a factor 0.6 for 
circumference grains. 

Magnification of the structure has to be selected 
to suit the crystal size of the material. It is suggested 
that counts should include at least 100 grains, 
since this is said to be the lowest level that may be 
considered statistically equivalent. Higher orders 
of accuracy should include 800 to 1,000 grains, and 
counts should never be made on less than 50 grains. 
The main difficulty with the higher number counts 
is the uncertainty of seeing which of the small areas 
constitutes a grain particularly with twinned 
structures. Counts of 5 areas of 100 to 125 grains 
are considered to give reasonable estimates related 
to the time involved. 

When crystals are not considered equiaxed, the 
above procedure may be carried out on specimen 
surfaces representing three mutually perpendicular 
faces. A value for number of grains per unit 
volume can be obtained : 

grains per unit volume 0.7 my Ny, nN 
where n = grains per sq. mm. on three perpendi- 
cular faces, A.B.C. Grain shape is assessed from 
the ratios 

Nn, Np 

Np No 

This procedure is not considered as satisfactory 
as the intercept method. It is difficult to visualize 
the shape of the grains, with the numerical factor 
on any surface, particularly if grains are only 
slightly elongated. Heyn’s intercept method is 
considered more convenient and practical. This 
technique involves a count of grains that intercept 
lines of convenient length. The counts may be 
made along normal, longitudinal or transverse 
directions on the specimen. The length of line 
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should be such that the number of grains inter- 
sected is approximately 20 to 30. Phillips used 
a line 15 cm. long with a magnification of « 150. 

A modification of this technique is to traverse 
the stage and specimen, counting the number of 
grains that pass a reference line. This has the 
advantage that a projection screen is not essential, 
and that magnification can be adjusted to give 
reasonable grain-size. Reproducibility of this is 
claimed at 2 per cent. Where grains are equiaxed 
then very little difference would be shown between 
counts made in longitudinal and transverse direc- 
tions. It was observed on some work on grain 
growth in 70/30 brass that there was a curious 
tendency for grains to appear a few per cent short 
in longitudinal direction referred to rolled 
sheet). The material was judged to be normally 
non-directional. 

Where grains are not equiaxed, or when examin- 
ing lightly worked specimens, the degree of elonga- 
tion can be related to the intercept number. The 
visual appearance of the structure can provide an 
immediate check on values reported. The inter- 
cept numbers can be multiplied together and grains 
per unit area or volume can be calculated. 

0.7 /N, X Nz x No 
where N = Intercept No. 

When grains appear flat or pancake shaped a 
factor of 1.0 is suggested instead of 0.7. Both 
Jeffries and Heyn methods are specified for refer- 
ence work, the latter being used in the case of non- 
equiaxed grains. 

The most common routine method for grain-size 
evaluation is by comparison. The structure under 
consideration is compared with charts of micro- 
structures of similar forms, comparisons being made 
by viewing the specimen direct using a standard 
bench microscope, or by projecting the image on 
to ascreen. The charts are placed in a convenient 
position beside the microscope or screen. Trans- 
parencies of the structures may be used in place 
of prints and in this case the refinement of a split 
viewing screen is a distinct advantage. Comparing 
photographs in a room dimmed to permit screen 
viewing can be tiring as well as difficult. Increasing 
overall room brightness reduces contrast, both on 
the screen and though an eyepiece, and using back lit 
transparencies considerably reduces eyestrain. The 
structures should be examined at the same magnifi- 
cation as that of the standard charts, magnifications 
of « 100 being generally used except for copper- 
base alloy structures, where x 75 has always been 
favoured. A.S.T.M. provide for examinations 
to be made at other magnifications and a conver- 
sion table is given in the appropriate standard. 
If it is desired to examine fine structures at higher 
magnifications in an attempt to gain greater accuracy, 
standard charts at the higher magnification should 
be prepared and used. 


gn. per cu. mm. 





SHEE! 


A modification of the comparison method has 
been described by Hull(*). He suggests that a 
suitable eyepiece and objective be chosen, and 
camera length adjusted until image of unknown 
has same number of grains per unit area as a 
standard network structure. The grain-size is read 
from a graph previously calibrated from known 
samples. A high degree of accuracy and speed 
are claimed for this method. 


Relative Speeds and Accuracies 


| Probable error 
| 


TABLE I 





in Grain-size 
units 


Time 
estimation 


Method 


0.4 

0.38 
0.15 
0.05 
0.05 


4 

} 

l 
10 to 15 
60 to 100 


A.S.T.M. E19.39T .. 
Intercept on 5in. .. 
Comparison (Hull) .. 
Jeffries ; he 
Spatial count 


| 
| 
| 
| 





The identification of grains and/or boundaries 
is a common accuracy factor for all methods. 


Reporting of Grain-size Values 

There does not appear to be any recognized 
uniform way of reporting grain-size in this country. 
The general tendency is for iron and steel workers 
to quote grains per sq. mm., most non-ferrous 
alloys as average grain diameter mm., and alu- 
minium alloys as grains per sq. mm. or average 
grain diameter, sometimes with an attempt at 
reporting L/T ratios as an indication of shapes. 
The American specification does not lay down any 
specific way of quoting grain-size but it is tentatively 
suggested that A.S.T.M. grain number N should 
always be included in the report. 

y 
A.S.T.M. gr. size number N = 4. l 

where m, = grains per sq. in. at « 100 (or x 1). 

There does not seem to be any point in masking 
the grain-size value with a letter or another number. 
A figure quoting average grain diameter in microns 
would be quite adequate for all work. 


Comparison of Methods 

It has been shown that there is a considerable 
difference in time factor between the general 
methods (Table I). Analysis by the disintegration 
and sieve methods requires a minimum time of 
24 hours. This completely rules the method out 
for routine control work. While the method does 
allow detailed examination of actual grain-size and 
shape it is envisaged that some difficulty would be 
experienced in obtaining general agreement on the 
method of sieve analysis. The powder metal- 
lurgist could no doubt be co-opted in this direction. 
There would also be some question as to complete- 
ness of disintegration into component crystals, as 
well as possibility of reduction in crystal size by 
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solvent action of the corrosive media. Méicro- 
examination of several individual crystals of stain- 
less steel after disintegration as described showed 
that all smaller crystals appear as single units. 
Very large ones often consisted of two or three 
units, but the boundaries are obvious, and it is 
easy to detect multiple units under low power 
examination. Choosing conditions such that weak- 
ness to the corrosive media is severely localized to 
grain boundary no difficulty is likely to be experi- 
enced by excessive solution effect. It is suggested 
that this technique could be used to form a primary 
standard of crystal size to which other methods 
could be referred. The JKM requires considerable 
time and patience to ensure the accuracy of measure- 
ment needed. The frequency plots obtained give 
an excellent indication of regularity of crystal size. 

The remaining methods can be completed in 
two hours or less. The Jeffries technique taking 
some 10 to 15 min. per field is generally accepted 
as the most reliable at present. It is a very laborious 
method especially when several fields have to be 
examined. Extra care is needed when examining 
twinned structures. The range of reproducibility 
of this method is little better than the general 
comparison methods somewhere in the region of 

10 per cent. 

The Intercept method can be made a little 
quicker than the Jeffries, but values obtained tend 
to indicate a slightly finer grain size. Notes in the 
American specifications indicate that differences 
may amount to as much as 10 to 20 per cent depend- 
ing on shape of crystals. In an investigation of 
grain-size in aluminium Phillips(*) examined co- 
relation between the Intercept and Jeffries method. 


TaBLe I1—Comparison of Grain-sizes. Jeffries and Inter- 
cept methods 





Intercept 


Jeffries 
A B 
843 t+ 90 + 45 915 
702 + 37 18 
408 + 3) 10 441 


A.—Grains per sq. mm. 
B.—Variation on 1 determination. 
of ~ 5 ~» 





Table II taken from the paper shows the constancy 
of results. He found that a greater variation could 
be expected with a fine grain size, when using a 
standard magnification. Smaller grain-sizes are 
again indicated by the intercept method. The 
Jeffries method also showed a slightly higher chance 
of error, which is aggravated by restricting the 
number of counts to one. It was stressed that the 
two methods could not be used interchangeably. 
The American investigation alleged that com- 
parison of grain-size values between different 





Marcu 1960 





laboratories was very poor using intercept tech- 
nique. Variations within one observer were almost 
as bad as that between different observers. It 
should be noted in this instance that only three 
laboratories co-operated in this section of the work. 
The technique is most suitable where elongated 
crystals are observed, such as in aluminium, 
magnesium, and their alloys, as well as lightly 
worked materials. It is not so tiring as the Jeffries 
method, but results are not so consistent. The 
use of longer intercepts rather than decreasing 
magnification does improve reproducibility slightly. 
Length of intercept is of course determined by 
screen size. 

The comparison techniques are widely used and 
are relatively quick. These methods allow several 
fields to be examined rapidly. The method in 
which the projected image is compared with a set 
of opaque prints or transparencies tends to be 
quicker than using a single standard, and altering 
the magnification of the image, but variation in 
reported values tends to be higher. 

A projection microscope, which is not always 
available in works test laboratories, is essential 
for the comparison methods. For this reason it is 
common practice in a number of commercial 
laboratories to view the specimens with a bench 
microscope, comparing field of view with prints of 
standard structures. In this way several hundred 
specimens are examined in a day. There are, 
of course, objections to this direct viewing. One is 
that magnification is not easy to standardize. 
Microscopes found in routine test labs. seldom have 
provision for variation of magnification other 
than change of eyepiece and objective, the tube 
length is usually fixed. Linear magnification may 
be determined for visual examination by using the 
following(*) :— 

M an 
J 
Where T tube length. 
f focal length of objective. 
n magnifying power of occular. 

This is reasonably accurate where T is large in 
relation to f. Some manufacturers simplify matters 
by quoting objective magnifications. 


TABLE III—Magnification 


Tube length Objective Eyepiece 


16 mm. 74 required for 
75 magn. 

6 required for 
75 magn 


160 mm. fixed 


200 mm. extension 16 mm 


Lighting for specimen illumination and print 
viewing is generally unsatisfactory. The standard 
charts, often internal laboratory copies of accepted 
standards, are pinned in frames on the wall. This 
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involves the operator continually glancing up from 
the microscope to make comparisons. The micro- 
scopes receive scant maintenance, which allows dust 
to accumulate, reducing contrast and brightness 
of the image. The operator is often working with 
the production metallurgist breathing down his 
neck waiting to rush the results to the works. 

In spite of the objections and difficulties, it 
has been found that careful laboratory staff are 
capable of returning consistent and accurate 
results. Adequate training, supervision and check- 
ing of laboratory personnel engaged in this routine 
work help to maintain a consistent standard. 
Operators can be easily classified into groups reading 
high or low, and results can be judged accordingly. 
When direct viewing is practised known samples 
should often be included in batches of work. 
Laboratory people should also be allowed to do 
check tests using one of the quantitative methods. 
It is not recommended that the magnification 
should be altered to adjust the size of image, so 
that it approximates to one of the prints on the 
standard chart. This practice is permissible to a 
limited extent when the image is viewed on the 
screen, a modification tentatively suggested by 
A.S.T.M. 

The use of an eyepiece graticule having an ideal 
cell network at first sight appears attractive. In 
practice it has been found difficult to judge struc- 
tures against this network, particularly where 
twinned structures are viewed. The use of a 
binocular microscope has also been considered. 
One eyepiece to view structure, the other set to 
view micro-prints or transparencies of known 
standards. The two fields can be seen simultane- 
ously. Accuracy of focus and image planes creates 
a condition of severe eyestrain to some operators. 


PREPARATION OF SAMPLES FOR GRAIN- 
SIZE EXAMINATION 
Selection of Sample 

The accuracy or consistency of grain-size 
estimations is largely dependent on the section taken 
and the quality of the prepared surface. 

Most drawing or pressing operations stretch the 
sheet metal such that thickness is reduced and 
surface modified. It has been suggested that 
surface structure of the material is, therefore, of 
prime importance. As a result of this there is a 
tendency to examine the surface of the sheet for 
size of crystals. This simplifies the examination 
procedure, since the method lends itself to coarse 
methods such as deep etching or pickling of the 
sample, with little or no attempt at surface prepara- 
tion. This method has been cited for grain-size 
examination in aluminium. This practice cannot be 
too severely condemned. Deep etching will mask 
the presence of smaller grains, and twinned struc- 
tures present appearances that are difficult to 
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a) light polish and deep etch 


Fig. 6. 


judge (Fig. 6). Another although somewhat 
restricted practice is surface examination of copper 
samples, after removal from annealing in a cracked 
ammonia atmosphere. Grain boundaries outlining 
grain shapes can be clearly seen. Repolishing 
and etching the copper will, however, indicate a very 
different structure. 

If surface structure has to be examined it should 
be ground to at least 4/500 grit and then either 
chemically or electrolytically polished. Hand 
polishing on small thin specimens is not easy and 
there is a tendency for this operation to be poorly 
done. Electrolytic polishing may be carried out 
with the simplest of equipment (at least for copper), 
12v. accumulator charger, 100 ohm. resistance, 
voltmeter, and a beaker holding the phosphoric 
acid. Polishing takes place at 1.2-1.7 volts 
depending on age of solution; and time varies 
from 3 min. for 500 mesh ground surface to 30 sec. 
for lightly-hand polished surface. More expensive 
commercial units will polish areas of | sq. cm. in 
15/20 sec. from a ground surface. 

Chemical polishing does not require any expensive 
equipment, and the solutions although highly 


Effect of insufficient preparation on the appearance 
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same field after removal of 0.010 in. by 


electropolishing 


150 


of the structure of the surface of a sample of 70/30 brass 


corrosive are very stable. One disadvantage with 
the solutions is temperature ; this has to be kept at 
70° C. or above with consequent evolution of fume. 
Table IV gives typical solutions. 

Sections through the thickness of the sheet will 
indicate important variations of crystal size from 
surface to centre. Chance sections often reveal 
existence of internal flaws, and variations of crystal 
size from edge to centre resulting from the per- 
sistence of the “as-cast” crystal structures. 
Rimming steels have a surface zone of relatively 


TaBLe IV 


Temp 


HNO, |H,SO,|H,PO,| H,O 


70 
90 


7 HF 

50 acetate | 

acid 
acetate | 70 

acid 


, | 30 
3x0 ~—CO 10 10 


30 10 10 50 


5 25 70 110 
10 ml. saturated Na,SO, 


150/200 gm. Cr,O 
100 ml. water at room 


5 ml. HNO, in 
temperature. 





Marcu 


1960 


SHEET 


METAI 


INDUSTRIES 


150 Effect of degree of etch on the appearance 
of a twinned structure. The three photomicrographs are taken 
on the same area after, 
a) (top left light etch 
6) (top right medium etch 
left).—heavy etch 


pure iron, and here the crystals are slightly larger 
than those of the centre. Basis quality brass, 
63 per cent Cu. sometimes shows ghost bands of 
fine grains along the centre of section, it is sug- 
gested that these are due to residual 6 phase from 
casting. Where crystal size is equiaxed, choice 
of section should not make any difference to the 
assessed grain-size. Longitudinal sections, how- 
ever, make it easier to see small stringers of second 
phases or inclusions. For routine control work, 
a single section is usually sufficient, where investi- 
gation of failures is contemplated it is advisable 
to examine several sections. It may even be 
necessary to use taper sections across the thickness 
in order to examine more closely variations of 
structures. 


Preparation 
Specimens from several sheets can be clamped 
together between thick plates of similar material. 
The pack is best prepared with samples of standard 
size that just fit between the bolts. This avoids 
undue bowing of the clamps which leaves gaps 
between the specimens to trap abrasive and liquids. 





194 SHEET METAI 


The pack is then prepared for metallographic 
examination by grinding and polishing. The 
final polish may be mechanical or electrolytic. 
Where possible a light electrolytic finish should be 
used to improve the surface. The quality of surface 
preparation of routine specimens is just as important 
as with any other metallographic specimen, this 
fact is not always appreciated. Prepared surfaces 
are often so distorted that no clear picture of the 
structure is possible. Routine grain-size checks 
are required in a hurry, and several lots of 20 or 30 
samples can be received in the laboratory at frequent 
intervals. The longest part of the work is the 
sorting, cutting, mounting and polishing of the 
specimens, estimating grain-size occupies less than 
10 per cent of total time. Samuels has shown that 
indifferent preparation procedures cause severe 
distortion to 100/150u below the polished surface. 
It is essential that all abrasives used in the early 
stages are sharp and contribute to a clean cutting 
action. Preparation time should not be cut at the 
expense of inadequate grinding. Clean clear 
structures can be obtained by alternate polishing 
and etching the specimen, usually more successful 
with steel specimens. 


Etching 

The crystal structure is revealed by treating the 
polished surface with a corrosive liquid or gas. 
The function of the etchant is to dissolve some of the 
metal and attack follows along well defined crystallo- 
graphic planes. Since in a random structure grains 
will present these easily attacked planes at various 
angles to the surface, speed and depth of attack 
will vary from crystal to crystal. A randomly 
orientated structure after suitable etching will show 
a range of light reflections. This gives a contrast 
etch which is not always required or suitable for 
structure examination. It is sometimes better to 
delineate grain boundaries only, using less active 
reagents. In either case etching procedure should 


TABLE V-——Etching Reagents 


Ferric chloride in alcohol | General contrast (non 
iron, nickel, copper stain 
Grain boundary 


Ammonium _persulphate 


copper, Zinc 
Ammonium persulphate Grain contrast 
HC] iron, stainless steel 
Ammonium hydroxide, hy- | Excellent contrast 
drogen peroxide, water, 
copper and alloys 


be adjusted to avoid pitting or pickling of the 
specimen. An overetched specimen shows shallow 
escarpments where thin boundaries should exist and 
centre of grain appears rough. (Fig. 7 shows 
appearance of etched and overetched specimens.) 
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Copper and the solid solution alloys, nickel 
stainless steels and zinc are not difficult to etch and 
depict structures clearly. 

Aluminium and the work hardenable alloys 
present a somewhat different problem. Since 
aluminium is relatively soft, more skill and care is 
needed to prepare metallographic specimens. Grind- 
ing is best done using papers flooded with paraffin, 
a messy operation that invites excess paraffin. 
Waterproof carbide papers are not so efficient, the 
grit rapidly wears and leaves bare paper. Alu- 
minium oxide or magnesium oxide may be used for 
polishing ; diamond dust is far superior, although 
expensive in spite of precautions taken to economize. 
Grain contrast after etching is seidom satisfactory ; 
most of the reagents such as caustic soda and acid 
solutions based on hydrofluoric acid tend to pit the 
specimen badly. Electrolytic etching has been shown 
to be very successful(*, '®) using solutions of 
approx. 24 per cent perchloric acid in glacial acetic 
acid and a potential of 24v. To avoid the use of 
perchloric acid the specimen may be anodized and 
then viewed with polarized light. The best results 
are obtained if the specimen is electropolished 
before anodizing. The anodizing may be done 
in a simple cell using 20 per cent sulphuric acid and 
12-24 volt a.c. (Small transformer normally used 
for bench microscope lighting is suitable.) Using 
a.c. two specimens may be anodized at the same 
time. 

Polarized light can be used to improve grain 
contrast on zinc and some nickel-alloy specimens 
and pola_vid screens to give polarized light can be 
quickly and cheaply fitted to any bench microscope. 

The finished specimen must be thoroughly 
washed and dried. Water stains and dried etchant 
will mar the surface. A difficulty experienced with 
a clamped pack of sheet specimens is the seepage 
of moisture from between the specimens. This 
presents two problems :— 

a) Staining of edges of the specimen ; 
6) Clouding or steaming of the lens. 

There is no quick way of avoiding this ; sozking 
of the specimen in a volatile liquid such as acetone 
or methylated spirits, and then drying in a hot air 
blast tends to minimize the frequency of this 
trouble. The air blast should not be excessively 
hot as this tends to oxidize copper and brass 
specimens, particularly after a ferric chloride etch. 


Regularity of Crystal Size 

Reports on grain-size frequently refer to struc- 
tures as “irregular” or “slightly irregular.” 
How far are these terms justified ? These terms 
when applied to values assessed by comparative 
methods have very little significance unless the 
variation in structure is grossly exaggerated. In 
such a case the structure can only be classed as 
“irregular.” The term average grain-size when 
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quoted implies a small variation in size above and 
below the specified figure, and for all general 
purposes indicates a regular structure. The com- 
parative methods are acceptable for assessing such 
structures. It shouid be remembered that a 
regular array of uniform solid forms would show a 
plane section consisting of a range of irregular 
areas. 

Where irregularity of structure is thought to 
exist, then the range of grain sizes is best quoted. 
When a specimen exhibits a structure that is 
irregular there is very little doubt about the condi- 
tion. It is seen to consist of areas of large crystals 
surrounded by masses of smaller crystals. This 
can be reported as an approximate percentage of 
each range (Fig. 8). 

A quantitative method of assessing irregularity 
would be by measurement of areas and plotting a 
frequency curve. A grossly irregular structure will 
show two if not more peaks (Fig. 9). The shape 
of the curves indicating whether or not irregularity 
existed over a range. Volumes of similar shape 
show a definite ratio for maximum area—average 
area aS seen on section. Hull and Houk found for 
various volumes the following ratios :— 

Pentagonal Dodecahedron l. 

14-sided . . l. 
Sphere .. aa a - l. 
Cube - a oa 2.14 
Applying this to grains seen in practice a value 
ee “ nace agamean irregular crystal structures of 1.8 was suggested for uniform grains. Variation 

SS Gi entenatedl x 10 from this figure indicates an irregularity in grain 

c) copper nickel alloy. 25 volume. 


above b right 


9 
3 
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Such long analysis methods are not considered 
justified for routine work, but would be of con- 
siderable value applied to deep-drawing problems 
associated with structure. 

The above applies to irregularity of equiaxed 
grains. Aluminium often exhibits elongated grains 
like pancakes. Irregularity in volume is difficult 
to judge in this case. The section likely to give 
most information would be that parallel to the 
surface, although other sections should not be 
ignored. Where there is a core as in rimming steels 
this again constitutes an irregular structure ; and 
due consideration should be given to the extent 
of the core and surface areas. Crystal size of each 
zone should be determined and quoted separately, 
they should not be given as a general average ; 
this is meaningless. During annealing, furnace 


atmospheres may cause modification of the surface 


zones—giving rise to similar crystal variation 
effects, 1.e., decarburization of steels, or sub-surface 
oxidation in dilute copper-base alloys. Material 
that has been flash annealed should be examined 
closely since variations have been known to occur 
across width as well as thickness of sheet material. 
Irregular structures are often associated with small 
amounts of impurities or alloying elements, 2.c., 
phosphorus and iron in copper and copper zinc 
alloys. The effect is generally attributed to 
incomplete solution of the elements. 


Importance of Regular Crystal Size 

It has already been noted that properties depend 
on grain-size. The grain boundary exerts a 
restraining influence on slip during deformation, and 
as would be expected hardness varies from grain 
boundary to grain interior. Hardness variation 
in two grains on material of similar state may be 
illustrated as Fig. 10. Elongation will also be 
restricted near boundaries. Crystals of various 
sizes will therefore vary in their ability to strain 
harden and elongate. A coarse crystal structure 
may exhibit greater ductility than a finer structure 
but slighter strain hardening characteristics. 

Drawn products that fail by necking can often 
be attributed to irregular structures. A difficult 
point to explain to the man in the press shop when 
he knows that production is successful with material 
over a wide range of regular grain-sizes. The 


position is made more difficult when it is realized 
that surface appearance of material with irregular 
structure is similar to that of material with a slightly 
coarser grain. The extent of the coarse grains in an 
irregular structure determines the surface rough- 
ness. Structures with 40 per cent or more coarse 
grain exhibit ‘“ orange peel ” effects. 

Rimming steels and decarburized steels exhibit 
a coarser structure at the surface than in the centre. 
As surface layers are relatively purer and softer 
drawing properties are determined by structure 
and thickness of the core. Surface appearance 
which may be related to finishing costs is dependent 
on surface structure. A compromise has to be 
made between suitable cure structure to withstand 
the drawing schedule, and surface structure for 
appearance. 


Influence of Crystallographic 
Directionality 
Sheet material is said to be directional when it 
is composed of grains whose similar atomic planes 
line up to within a few degrees of each other. 
Such material exhibits surface textures typical 
of a coarse crystalline material, 7.e., surface after 
forming appears rumpled. The microstructure 
can be prepared such that a fine crystal structure is 
apparent, but grain boundaries in directional 
material are very difficult to reveal, and surface 
appearance of the micro specimen takes on a curious 
directional sheen. There can be no general way 
of reporting a structure of this nature. Reference 
must be mede to the directional nature of the 
structure. 
TABLE VI 


Atomic 
plane 


Material 


Al 9 HCl, 3HNO,, 2HF, 100 
5 H,O 

1HNO,;,4H,0O .. aa 
1HCl1, 1 FeCl, (Sat. Soln 


As for copper 1H,O 


100 
100 


Fe 
Cu 
Cu. Zn. 


111 








The degree of directionality of preferred orienta- 
tion of a material may be determined by :— 

1) X-ray diffraction ; 

2) Mechanical tests : 
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(3) Etching characteristics ; 

4) Frequency of some metallographic feature. 

3) and (4) can be considered further. It has been 
mentioned that certain etchants will attack definite 
crystallographic planes rapidly. 

Crystals will then show up dark or light depending 
upon whether these planes are parallel to or at an 
angle to the surface. Materials having pronounced 
directionality often show a preponderance of white 
areas in the structure. Ferrite grains are selectively 
attacked by ammonium persulphate and hydro- 
chloric acid ; directional material will show an excess 
of white area. Copper having a strong cubic 
texture (100) [100] treated with ferric chloride will 
also show excess white structure (Fig. 11). 

This technique is applicable where etchant is 
very selective in attack, and the material develops 
well pronounced simple textures. To determine 
percentage of cubic aligned grains in aluminium, 
the specimen is anodized and then photographed, 
under polarized light, in two positions 0 and 45 
deg. rotation. Identical grains on the two photo- 
graphs are superimposed and the extent of dark 
area is a measure of the (100) [100] texture. A 
more refined technique of orientation determination 
is to make a critical analysis of the angles of etch 
pits. 


Z 
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In face centred cubic metals showing annealing 
twins, complex crystallographic textures can some- 
times be assessed by a frequency plot of the angle 
of the twins. The frequency of each angle is 
laid on a polar plot-range 0-180 deg. Equiaxed 
structures with and without pronounced direction- 
ality would show diagrams similar to those illus- 
trated (Fig. 12). This technique is time consuming 
but can indicate abnormal structures without the 
use of expensive apparatus. 

Preferred orientation can also be detected by 
mechanical tests. It is the variation of tenacity 
and ductility that is responsible for failure of 
pressings in directional material. Failures due to 
anisotropy of properties can usually be detected by 
the localized nature of the splits, or “ earing ” of 
the rim of the product. Where material fails in a 
suspicious manner a polar plot of twin frequency 
would help in deciding the cause of failure. 


Effect of Twin Bands 


Structures in aluminium and iron showing simple 
polyhedral grain areas do not present a great deal 
of difficulty when assessing grain-size. Face 
centred cubic metals such as copper and nickel 
alloys develop parallel sided bands within the grain, 
which are visible after annealing. These are known 
as twin bands, and they have a different lattice 
orientation to that of the parent crystal. The 
bands thus present a barrier to slip band propaga- 
tion during deformation. It is, therefore, 
reasonable to accept that these twins pro- 
vide an additional strengthening effect 
similar to that of reduction in crystal size. 
There is no general agreement on method 
of assessing the size of a twinned crystal 
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structure, to include the influence of the twins. 
Frequency of twinning is higher in 70/30 brass 
than in copper or a solid solution tin bronzes. 
Attempts to modify the degree of twinning in 
these materials by working at very low temperatures 
before annealing have not met with any success. 
Twin bands create some difficulty in locating 
actual grain boundaries. Twins that exist in grain 
corners are particularly annoying in this respect. 


Influence of Grain-size on Mechanical 
Properties 

With most metals and alloys, the strength 
properties, z.e., hardness, ultimate tensile strength, 
yield strength, rise with decrease in grain-size. The 
breaking stress and reduction in area values do not 
appear to be affected. Fine grain material shows 
a tendency toward work softening after severe 
deformation. 

Fig. 13 shows relation between hardness and 
grain-size for several materials. With copper and 
aluminium there is very little change in hardness, 
and small amounts of alloy element added to 
aluminium, do not modify the slope of the hardness 
grain-size curve. With other metals the hardness 
variation for small changes in grain-size is marked. 
Hardness, grain-size values taken from various 
sources (on Cu. Zn. alloys) have been analysed 
and found to conform reasonably well to a law 

H, = 34. S~**** (approx. H, = 5) 

dy S, 

H, — Diamond pyramid number. 

S grain-size average dia., mm. 
within the range of grain-sizes 0.010 mm.-0.1 mm. 
dia. 

It has been suggested that hardness of materials 


could be compared by using the P, value instead of 


conventional hardness. The P, value has been 
alleged to be independent of grain-size. This value 
is the load required to sink a spherical indentor 
to its equator—reported as a “stress.” It was 
found that copper apparently satisfied the independ- 


ence, and recently it has been used to make com- 
parisons between aluminium and its alloys. Attempts 
to apply this to 70/30 brass and 95/5 bronzes have 
proved unsuccessful. The P, value varies in a 
similar manner to conventional hardness values. 

Tensile properties show similar characteristics 
to the hardnes. i. There is little or no variation 
of ultimate tensue strength with grain-sizes in 
aluminium and its alloys. Other metals and alloys 
show marked variations. There are only small 
differences in trends between the pure metals and 
their alloys. When considering results from tensile 
tests due consideration should be given to thickness 
of specimen in relation to size of grains. 

The yield-point phenomenon, once considered 
applicable to mild steel only, but now frequently 
observed in a number of non-ferrous alloys, is 
influenced by grain-size. Decreasing the grain- 
size raises the yield stress and causes the yield jog 
to be more pronounced. Associated with the yield 
point is the formation of stretcher strain markings. 
When choosing steel for forming, a balance between 
coarse grain, which will give a rough surface, and 
fine grain, which may give a crinkled surface, has 
to be made. It should be noted that the yield 
features are affected by speed of deformation. 
Increasing the forming speed for a given grain-size 
results in greater yield characteristics. 

The ductility of single-phase metals and alloys 
is generally claimed to be better with coarse crystal- 
line materials. If elongation in the tensile test is 
considered as an approximation to the ductility 
of materials, then wide variations can be seen. 
Aluminium shows no variation with grain-size, 
in fact it is difficult to see how formability of 
aluminium materials is affected by grain size. 
However, it is common experience that deep draws, 
and in particular impact extrusions are often better 
with coarse grain metal. Brasses 71/80 per cent Cu, 
a tin bronzes, aluminium bronzes and nickel silvers, 
all show marked increases in elongation. Increases 
of the order of 45 to 65 per cent for grain sizes 
0.020 to 0.065 mm. diameter. No advantages are 
apparent with grain-sizes above 0.1 mm. unless 
very thick materials are considered. 
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Copper and nickel show an initial increase in 
ductility followed by a substantial decrease as 
grain-size coarsens. A grain-size of approximately 
0.045 mm. dia. gives maximum ductility in copper. 

Elongation as measured in a tensile test is the 
sum of general (or uniform) elongation plus local 
elongation. Local elongation is materially affected 
by specimen size and shape. General elongation 
is a property which has greater importance in 
forming, and it is a characteristic property of the 
material. This property is said to be improved 
by fine grain since fine grain allows rate of work 
hardening to offset reduction in section. The 
relationship between general elongation and grain 
size has received scant attention often as a side 
investigation to a main theme. A critical review 
of published work and a detailed examination of the 
effects of grain-size on general elongation and work 
hardening could prove very useful. 


Effect of Grain-size on Work Hardening 

The effect of grain-size on work hardening 
characteristics appears to be somewhat undecided. 
Curves shown by Kee indicate very little difference 
in working characteristics by rolling up to 50 per 
cent reduction for a 2-3 fold increase in grain- 
size. McLean indicates that strain hardening is 
affected by grain-size in the initial stages of strain, 
say, first few per cent. The later stages of stress 
strain curves are considered parallel. Analysis 
of the rolling curves (after Cook) by Voce indicates 
that characteristic strain, the function that deter- 
mines the shape of the curve, increases as grain- 
size decreases. The Voce strain hardening function 
indicates two and possibly three hardening regimes. 
The characteristics strain of each regime varyies 
with grain size. Using the logarithmic function to 
analyze stress strain curves of 70/30 brass, Holloman 
shows curves that are similar up to 0.07 log strain. 
For strains 0.07 to 1.5 curves converge to an upper 
point, the coarser the grain the steeper the curve. 

The strain hardening characteristics of a metal 
are important in deep drawing, and the relationship 
of grain-size to this characteristic would well repay 
close and critical examination. 


Conclusion 

The grain-size of a metal controls to a large extent 
the properties and formability of sheet. Insufficient 
technical consideration is given to its importance 
and estimation. Control of grain structure has 
received a great deal of publicity in the past few 
years, and the laws governing recrystallization 
and grain growth are fairly generally known. Plant 
practice is not so easy to control as laboratory 
experiments or pilot plant work. Therefore 
considerable skill and care is needed to select and 
examine samples from general production material. 
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Structures produced under laboratory conditions 
are often easier to examine and interpret than 
samples from production processes. 

The introduction of grain-size limits into 
specification standards will be greeted with alarm 
by most production people (another laboratory device 
by which material can be rejected), and some 
laboratories, (more work for an overworked section). 
The use of grain-size limits in specifications will, 
however, create an awareness of its importance, 
which could lead to a more consistent quality of 
sheet metal, at least as far as structure is concerned. 
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Introducing his paper Mr. James said that in it 
he had mentioned disintegrated stainless steel, and 
showed a photomicrograph of some of the crystals. 
He had been justifiably criticized for the poor 
photograph (Fig. 5)*. Unfortunately, the original 
samples had been mislaid, but some more samples 
had been disintegrated and he had that with him. 
He was surprised to see that the crystals were 
strongly magnetic. 


DISCTSSION 

Mr. J. F. KAyser (Gillette Industries Ltd.) said 
that this was one of many papers on grain-size 
which would be published because the subject 
was an important one. The question of grain- 
size was largely in the hands of the metallographers, 
and many of them seemed to forget that we lived 
in a_ three-dimensional, not a two-dimensional 
world. Crystals or grains were solid entities, and 
micro-sections shown on a slide (Fig. A), gave 
some idea of the difficulties. What seemed to be 
two grains, for comparison, were often, in fact, 
one grain, i.e., after polishing they became one. 
Another grain, on the other hand, might divide. 
In a microstructure such as that shown in Fig. B, 
which was of a block of wood, could be seen 
triangular areas, five-sided figures, a wedge-shaped 
piece and more triangles. That agglomerate of wood 
was precisely 10 cu. mm. It was difficult to interpret 
the piece of wood into true grain-size. What was 
the position with a more complicated structure ? 





* Now replaced by an improved illustration (see p. 188 
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From a research point of view it would be worth- 
while to determine the shape and true size of 
grains in a number of simple alloys. It would cost 
a lot of money—perhaps £50 or £100 per grain, 
(Mr. Kayser then showed a model of a grain of 
ferrite prepared in this way). He then said that 
it had cost a great deal of money and had called 
for the preparation of 49 micro-sections, all of one 
sample of steel. This was a simple but laborious 
process. The edge was polished and photographed, 
marking the sample in such a way that the position 
was known. Then a very small amount of metal 
was removed and another photograph taken. This 
gave a large number of contours of one grain. This 
would be a research job but it would be well worth 
doing. 

For thin sheet metal, would it not be sufficient 
to polish a cross-section and as an estimate of grain- 
size merely count the number of interfaces given 
by a run at right-angles to the surface ? 

Mr. JAMES replied that Mr. Kayser had shown a 
remarkable model. The suggestion was that with 
a section of thin material it was possible to estimate 
the grain-size by making a count across the section. 
This had been done in the work he had mentioned 
on elongation and grain-size. With 0.07-in. sheet 
a line had been taken across the sheet and a measure- 
ment made of the number of grains intersected by 
that line. 

With thin foils 0.003 to 0.005 in. thick the count 
given by the intersections across the width was 
not the same as grain-size values estimated by the 
comparison methods 
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rhis was a feature which had puzzled him when 
in the industry, but he had not taken up the matter 
since. It had been obvious from several observa- 
tions of this type at different times that counts 
across a section did not tally with the grain-size 
estimates made by comparison methods, whether 
the comparison methods were conducted by looking 
down upon a micro-section and comparing the 
field of view or by the Jeffries count method. They 
had not tallied—but he did not know the reason. 


Dr. B. B. Hunpy (Steel, Peech and Tozer) asked 
how the author would measure the accuracy of the 
grain-size of a 0.15-per cent carbon steel with 
ferrite and pearlite grains. 


Mr. JAMES replied that he would first make sure 
that the grains of pearlite were pearlite and not 
polishing defects. Having established this, he 
would estimate the amount of ferrite, the crystal 
size of the ferrite and the approximate size of 
the pearlitic areas. In low-carbon steel there were 
usually films of carbide which would probably 
have to be taken into account. He would estimate 
the amount of ferrite and pearlite and look carefully 
for signs of inter-granular carbide, which he would 
also report. 


Dr. Hunpy asked how he would measure the 
size of the grains,and Mr. JAMES replied that he 
would do so by comparison (for routine work 
by looking down on a micro-section. If he had 
the facilities and the time he would use the Jeffries 
count method, estimating the grain-size on two 
planes at right-angles to one another. 
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Dr. HunpDy pointed out that in counting the 
number of ferrite grains the author was ignoring 
the area occupied by the pearlite and would get the 
wrong answer for the ferrite grain-size. 

Mr. JAMES replied that he estimated the area 
of the ferrite and the area of the pearlite and gave 
it as a total value, so much percentage of ferrite 
grains of such-and-such a size and so much area 
of pearlite. 

Dr. Hunpy asked what accuracy was expected 
by this method. 

Mr. James replied that American publications 
claimed an accuracy of plus or minus 20 per cent. 

Dr. E. Marks (Richard Thomas and Baldwins 
Ltd.) said that Mr. James had been a little unfair 
to the industry in this country by suggesting that 
they were frightened of control of grain-size. He 
was speaking only for the steel industry, but they 
had been doing it for 30 years. This control was 
used every day. 

He was puzzled by the statement in the paper 
that structures produced under laboratory condi- 
tions were easier to examine than samples from 
production processes. Would Mr. James explain 
what he meant by that ? 

Mr. JAMES replied that his knowledge was mostly 
restricted to non-ferrous work. The little he had had 
to do with steel micro-structures was with metal- 
lurgical complaints. But the inspectors and the 


people responsible in the shops had shown a marked 


indifference to the effect of grain-size and its 
importance in their components, and they had been 
surprised to be told about it. 

Again speaking from the point of view of copper 
and brass, particularly brass, in work dealing with 
recrystallization and grain-size he had found that 
the structures of laboratory-treated specimens 
gave much clearer grain contrasts than some speci- 
mens taken from normal production. The range 
of contrasts varied, but on the whole specimens 
taken from production for examination were not 
so easy to bring up with a clear contrast as were 
specimens from the laboratory. This was mainly 
because in the latter case the very small specimens 
were heated under ideal conditions, aud presumably 
the crystal growth process was more nearly com- 
plete. 


Dr. A. J. K. HONEYMAN (Steel Company of 


Wales Ltd.) suggested that the title of the paper 
should be “ Grain-size—Its measurement and 
significance in relation to cold forming” not “ in 
relation to cold rolling.” 

Could the author make any observations on the 
effect of grain-size on the ageing of non-ferrous 
metals ? The effect on steel was well known. 

Mr. JAMES agreed with the comment about the 
title of the paper. He had been given a choice 
of subjects in relation to cold deformation. The 
title should be wider than “ cold rolling.” He had 
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no comments to make on the effect of ageing on 
grain-size. 

Mr. NuttinG (Wilmot Breedon Ltd.) said that 
the measurement of average grain-size worked on 
the assumption that there was uniformity through- 
out the structure. Would not the quickest and 
probably the most accurate method of measuring 
grain-size be based on measuring a _ specified 
number of the largest diameter grains within a 
given area ? 

Mr. JAMES replied that such a method would 
approximate to the frequency grain-size method 
advocated by Swedish workers. It involved making 
an estimate of the large-sized grains by comparison, 
and this approximated to the Swedish method. He 
thought that there was no objection to the use of 
the largest-diameter grains except that, apart 
from the influence of regularity, these were not 
the truly largest diameters of the grains in the 
section. Some Americans had taken a number of 
regular figures and had done a_ considerable 
amount of work in determining the frequency of 
areas of various planes and sections, and this had 
shown that the largest number of areas of maximum 
size was below that of the apparent maximum 
diameter of the figures. The maximum diameter 
seen on the section was 0.9 to 0.95 of the maximum 
diameter of the regular solids. For grains the 
proportion would be even less—probably 0.85 to 0.9 
of the true diameter of the grain, if a true diameter 
of a grain was possible. Metal grains were not at 
all regular. 

By disintegrating stainless steel a fantastic 
number of shapes was obtained. These were not 
even straight-edged. Sometimes they had not 
even convex boundaries ; most of the boundaries 
appeared to be concave. There was no regularity at 
all in size or ‘ diameter’ of the crystals which he 
had seen after disintegration. 

Mr. H. J. Hartiey (Henry Wiggin and Co. Ltd. 
commented that it seemed to him that there was a 
great danger of people thinking that measuring 
did not matter and specifications were written in to 
the great discomfort of the metallurgist and chief 
inspectors of various companies involved in pro- 
ducing and using materials. 

The important point was not only to find out 
how accurately the hardness and other measure- 
ments of various grain-size could be determined 
but also to know what was their true significance 
and then, in any questions which arose, to talk 
the matter over sensibly and not to allow the 
discussion to take place between people who did 
not know the difficulties. 

A university professor for whom he had great 
admiration normally told his students at least once 
a fortnight “‘ For heaven’s sake, do not keep your 
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thinking in watertight compartments.” This com- 
ment applied to the discussion of the difficulties 
outlined in the paper. 

Mr. Tuwattes (Tin Research Institute) made 
some observations on work which he had carried out 
several years previously on lead alloys extruded in 
the form of rod. He had been studying the creep 
properties, and one part of the research had been 
to discover the effect of grain-size on creep pro- 
perties. This involved grain-size measurements, 
for which three techniques had been used. The 
first was the comparison method, and this was quite 
rapid. The second method was that of Hull’s 
Suggestion mentioned by the author in which the 
frequency of certain sizes in a cross-section was 
measured, Subsequently, as a third method, it 
had been suggested that the mathematical treat- 
ment should be to consider the specific grain-size 
and the grain volume. 

Three values had been obtained in plotting the 
potential properties against the three different 
values for grain-size ; and exactly the same results 
had been obtained. The conclusion had been that 
the relatively quick comparison method was as 
good as any. 

In making the measurements, the ordinary 
straightforward extruded material had been simple 
to handle because there had been fairly large grains, 
not “twins.” With material extruded at low 
temperature there had been a few “ twins ” and it 
had perhaps taken a little longer to make the com- 
parison and had required a little more care. 

Certain materials had been heavily cold rolled 
and flash annealed, and these had presented diffi- 
culties because no normal grain boundaries had been 
found at all. There had been a mass of “ twins,” 
and it had been virtually impossible to obtain a 
measurement of grain-size. 

He was interested to hear that so far there was no 
method of measuring such a grain-size. This 
problem must be tackled because there were many 
cold-worked materials for this type of structure. 

Mr. JAMES said he agreed with all Mr. Thwaites’ 
comments. 

Mr. R. ButcHer (Mond Nickel Co. Ltd.) asked 
whether there had been a typing error in Fig. 5 
in the reference to stainless steel, for the paper 
stated that the steel used was EN58c. This was 
in fact a stabilized steel which was not susceptible 
to intergranular attack of this kind. 

Mr. JAMES replied that there was no mistake. 
It had been purchased as EN58c and confirmed as 
EN58c. It had also been found to contain 10 per 
cent nickel. [t had been analyzed for titanium but 
none had been detected. The material had obviously 
not been supplied to the specification asked for. 
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Mr. BUTCHER pointed out that the presence of 
titanium was the crucial point. 

Mr. JAMES replied that the supplier had said 
that the steel was EN58c. 

Mr. BUTCHER suggested that this point should be 
checked. He thought it probable that the steel 
had contained no titanium. 

Mr. JAMES replied that the steel had been given 
a drastic treatment. It had been heated at 1000° C. 
to coarsen the grains. Afterwards it had been 
heated in a furnace at 700° C. for two days. This 
had been an accident; it should have been left 
for one day, but he had forgotten about it. It had 
been allowed to cool in the furnace, and it had dis- 
integrated in a matter of hours in copper sulphate. 

Mr. BUTCHER pointed to a comment on page 4 
of the paper that austenitic stainless steels were 
relatively easy to disintegrate by slow cooling from 
700° C. over 5 to 6 hours, and treating in boiling 
copper-sulphate sulphuric-acid solution. This was a 
sweeping and generalized statement which applied 
only to unstabilized steels and not to those stabilized 
with titanium or niobium. 

Mr. JAMES showed a sample which had been in 
the furnace at 700° C. It had been bought as soft 
material, at 170 Vickers, measured with a heavy 
load and a deep impression. This, again, was 
EN58c, alleged to be stabilized. It had been in 
the furnace for one and a half hours at 700° C. 
the previous day and on the whole had disintegrated 
quite quickly. He still had some of this material 
and he would check it for titanium. 
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(Continued from page 183 
closest possible collaboration with the user and to 
exchange results and samples. German opinion 
was that there was no such thing as a unique 
hardness value for a metal and the suggested pro- 
cedure was to agree upon a sample and send it to a 
well-known authority for hardness measurement. 
He might say, “‘ This is 150 Vickers.” Another 
person might measure the same sample and under 
his conditions of measurement read 170. He would 
then know that he had a personal error of + 20. 
He did not think that this was a very good 
procedure, but it had been recommended by 
Professor Rossow, who had pointed out that highly 
skilled and trained men working in the same 
laboratory often could not agree to a measurement 
within several microns, even when they knew 
what other men had given as 4 measurement. 
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CONTROL OF THICKNESS 








of Metal Sheet 
and Strip 


By JOHN TOBIN, A.M.1.Mech.E.* and 
HAROLD J. HARTLEY, M.Sc., F.1.M.* 


A paper presented at the Annual Conference of the Institute of Sheet Metal Engineering, 
London, November 11 and 12, 1959. 


Introduction 

HICKNESS is one of the important para- 

meters determining whether a particular sheet 
or strip will satisfy the user’s requirements. 
Consequently, the need for precise control has 
intensified steadily with the transition from craft 
metal work to mass-production methods. Simul- 
taneously, the demand for sheet and strip has 
grown very considerably leading to revolutions 
in production methods, particularly in respect 
of the speed of rolling. Increase of speed has in 
turn introduced new problems in relation to control 
of thickness. 

In considering the problems of control, it is 
essential to recognize at the outset that thickness 
and shape must be considered together (shape 
refers to flatness, straightness and edge to edge 
variations of gauge) and also that the cold-roller 
inherits problems which are generated by the 
previous history of the stock he has to work. 

In recent years many papers have been published 
on the theory of rolling and latterly on systems 
of automatic gauge control. Necessarily these 
papers are more or less mathematical and specialized. 
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The few accounts of the causes of variation in 
gauge of sheet and strip of which the authors 
have taken note, appear to have been written by 
theoreticians. The present authors have chosen 
to present the subject partly in the light of historical 
development and throughout from the point of 
view of the producer whose primary concern is the 
manufacture of sheet and strip in specialized 
materials. In such case rolling remains predomin- 
antly a craft. Nevertheless, management must often 
seek to participate in the benefits which derive 
from the advances in techniques which have been 
developed primarily for the benefit of the very large 
producer. 


Development in Rolling-Mill Design 

In the early days of the art all rolling of flat 
metal was carried out using two-high mills (Fig. 1a). 
Such mills consist of a pair of rolls, with integral 
roll necks of much less diameter than the roll proper. 
The first attempts to obtain greater rigidity, and 
so reduce bending of the rolls, naturally took the 
form of increasing the roll diameter. This method 
is very effective for the break-down of slabs, 
since it permits the use of greater reductions in 
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thickness per pass. It fails, however, when thin 
sheet or strip are required. 

The reason for this apparent anomaly depends 
on a combination of effective surface friction and 
roll flattening. The maximum angle of contact 
is a function of the surface friction—consequently 
the maximum reduction in thickness depends on 
the diameter of the rolls. Surface friction increases 
with contact angle and this angle increases for a 
given thickness reduction as roll diameter decreases 
Moreover, roll flattening is most serious when the 
contact angle is small. Thus the smaller the work 
roll diameter the greater the percentage reduction 
which can be effected on very thin strip. _ Rollers 
frequently speak of “ grinding wind ’—meaning 
that no appreciable reductions are being obtained. 
The limitations of large diameter rolls were readily 
recognized, and the first solution to the problem 
was to build a four-high mill (Fig. 16). Here two 
relatively small diameter, directly driven, work 
rolls are backed up by two larger diameter rolls, 
the aim being to combine the rigidity of large 
rolls with the ability of small rolls to bring about 
effective reductions when rolling relatively thin 
sheet or strip. 

Two limitations of the four-high set up gradually 
emerged. It became clear that it is not easy to 
ensure that the axes of the four rolls shall lie in 
the same plane, nor does this arrangement prevent 
bowing of the rolls in the horizontal plane. Thus 
the decrease in size of work roll was substantial, but 
very definite limits were set by the tendency 
towards horizontal bowing, and the limited torque 
which can be transmitted by the small-diameter roll 
necks. This is discussed in greater detail under 
heading “ C.M.P. Mill.” 

The cluster mill (Fig. lc) was the first attempt 
to overcome this difficulty. The simpler cluster 
consists of a pair of work rolls, each supported 
by a pair of back-up rolls. Here there is a very 
practical geometric limitation in respect of the 
ratios of diameters of work and back-up rolls, and 
also the roller is very much inclined to criticize the 


arrangement on the grounds that the work rolls 
are inaccessible. 

Ihe cluster mill was modified by Rohn into a 
mill having an arrangement 1, 2, 3, 4, etc., thus 
developing a considerable degree of stiffness, 
though at the expense of elaboration (Fig. le). 
Later Sendzimir improved on this design. 

Steckel, who is sometimes credited with the 
invention of the four-high mill, introduced a mill 
which was completely undriven, on which a 
powerful coiler supplies all the force necessary 
and this mill was extremely successful for rolling 
long coils of strip. 

The action of a Steckel mill is very similar to 
that of wire drawing. The compression component 
of the rolling force is supplied as a resultant of 
the tension applied to the work emerging from the 
mill and clearly there will be a definite limit to the 
tension which can be employed, determined by 
the tensile properties and cross-sectional area of 
the work. It follows that the percentage reduction 
obtainable per pass is strictly limited. 

Since all the rolling force is provided by the 
tension applied to the strip, it is essential to provide 
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powerful coiling mechanisms and, in view of the 
limited reductions possible per pass, to make the 
mill reversible and symmetrical. 

Considerable decoiling tensions are also applied 
and these are generated by specially designed 
friction brakes. High speeds are also employed 
whenever possible and, consequently, a consider- 
able amount of heat is generated and very special 
cooling arrangements are necessary. These include 
cooling drums either side of the mill over which 
the work passes to and from the mill. 

The provision of these cooling drums permits 
a novel method of gauge control known as the 
Steckel-Lamb patent gauger. The cooling drums 
are driven by the ingoing or outgoing strip and 
will, therefore, rotate at speeds the ratio of which is 
determined by the elongation produced. The two 
drums are, therefore, coupled through pick-off 
gear boxes arranged to suit various reductions 
from 5 to 25 per cent to a differential gear box 
and thence to a tell-tale disc. The tell-tale disc 
will remain stationary if the desired reduction 
is obtained and the direction and speed of rotation, 
if any, will indicate to the roller the direction 
and degree of departure from the desired reduction. 

In order to use the Steckel-Lamb gauge effec- 
tively, it is essential to produce strip of a uniform 
pre-determined thickness at the first pass on the 
mill and, for this purpose, the mill is controlled by 
reference to a suitable form of continuous gauge. 
The initial pass thickness and reductions for the 
following passes are, therefore, planned before the 
commencement of rolling. 

It should be emphasized that all the mills so 
far discussed suffer to various degrees from the 
effects due to elastic mill housings and deflexion 
of the rolls and that it is still often essential to 
employ camber, either of work rolls or of back-up 
rolls in order to produce good quality sheet or 
strip. The use of extremely heavy rolling tensions 
does, however, contribute greatly to the simpli- 
fication of the roller’s problems. In the first place, 
if both entry and exit tensions are sufficiently high, 
there will be a substantial decrease in the roll- 
separating force required for a given reduction, 
thus reducing the bowing of the rolls. Second, 
high values of entry tension exercise a beneficial 
effect in respect to the behaviour of the ingoing 
strip by preventing wander across the rolls and 
discouraging the gathering effect which may other- 
wise occur during the rolling of thin strip. Third, 
sufficiently high exit tensions will stress the rolled 
strip locally beyond its yield point and so rectify 
to a large measure some of the local defects, ¢.z., 
by reduction of the magnitude of edge frill, the 
presence of which is evidence of a full middle to 
the strip. 

Shortly before World War II, Sendzimir ela- 
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Fig. 2. of frame (cut away) of 


Diagrammatic arrangement 
Sendzimir mill 


borated the cluster design by introducing rows 
of roller races instead of solid rolls for the outer 
set of rolls in a 1, 2, 3, or 1, 2, 3, 4 cluster design 
Figs. 1d and le). Although clearly deriving from 
the cluster mill, the Sendzimir mill incorporates 
two entirely novel features. The outer set of rolls 
are replaced by roller races with especially heavy 
outer shells and the mill housing is made from a 
single massive steel casting instead of two side 
frames connected by relatively flimsy tie bars 
(Fig. 2). The upper and lower halves of the casting 
are designed for rigidity and, by means of supports 
interleaved between pairs of roller races, this 
rigidity is transferred to the stationary shafts 
on which these races are mounted. The majority 
of these supports are fixed, but, by providing 
individual adjustments for the supports for one 
or more shafts, it is possible to simulate the effect 
of camber without recourse to cambered rolls. 
Suffice it to say that Sendzimir opened up the way 
to the use of extremely small-diameter work rolls 
and obtained excellent control of roll deflexion 
in all directions even when the mill was designed 
to roll wide strip. Latterly, the principle has been 
extended to the rolling of sheet. 

Sendzimir was forced to drive his mill at some 
point intermediate between the work rolls and the 
outer row of races. Small diameter rolls cannot 
transmit the necessary torque and the races are of 
necessity free running. He also emphasized the 
necessity to employ very considerable strip tensions 
and his series of patents is extremely interesting. 
In these he makes it plain that the use of sufficiently 
large tensions can be extremely beneficial in 
control of gauge and shape. These benefits are 
obtained only when the tension on the outgoing 
side is very close to the yield point of the strip 
emerging from the mill. Under these conditions 
the yield point may be exceeded locally, resulting 
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in stretching and so resulting in a good match of 
centre and edge lengths. 

Cold Metal Products have more recently modified 
the Steckel mill by driving the back-up rolls. Here 
again very considerable tensions are used. They 
claim that in the undriven Steckel the slender 
work rolls bow towards the outgoing side of the 
mill, whereas, under driven conditions and low 
tensions, the bowing is towards the ingoing side. 
Theoretically, at least, it is possible to cancel out 
the horizontal bowing by partitioning the driving 
effort between the work rolls and the coiler. More- 
over, the indirect drive to the work rolls 
(via the back-up rolls) permits the use of more 
slender rolls and especially of tungsten-carbide 
rolls, since this form of drive eliminates torsion 
in the work roll. 

One clear advantage of the C.M.P. mill over the 
Sendzimir design is that there is no difficulty in 
changing over from one work-roll diameter to 
another when the back-up rolls of a four-high 
mill are driven. On the other hand, Sendzimir has 
designed mills employing }-in. diameter work rolls 
which are very useful for the production of thin 
foil, whereas C.M.P. do not quote in their patent 
roll diameters below 1} in. 

A novel cold rolling mill for the production of 
very thin strip was recently invented by Lord 
and has been developed by the National Research 
Development Corporation(*). By the use of an 
insert (Fig. 3) designed to prevent horizontal 
bowing of the rolls, Lord was able to design a four- 
high mill utilizing extremely slender work rolls. 
Very heavy reductions of the order of 50 to 80 per 
cent in one pass may be obtained on this type of 
mill, which has been proved capable of rolling 
good quality foil down to 0.0002 in. thickness in 
a wide variety of alloys. Success in rolling on this 
mill is entirely dependent on the use of high values 
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of tension. So far the difficulties of embodying 
automatic gauge control have not been solved. 


The Production and Conversion of Ingots 

Ingots in general suffer from various defects 
and it is usually essential to clean up the surface 
either before or shortly after the breaking down 
operations. It is only necessary to draw attention 
to the fact that, if the scarfing operations result in 
very uneven removal of metal, this may result in a 
persistent lack of uniformity and the effect of this 
is more serious the later the scarfing occurs in 
the production cycle. When the initial break down 
is by hot rolling, considerable lateral movement 
of metal is possible in the early stages, but such 
lateral movement becomes slight (except at free 
edges) towards the end of hot rolling and during 
cold rolling. 


Hot Rolling 

During hot rolling the metal itself will suffer some 
Serious loss in temperature unless the speed of 
rolling and reductions involved are great, and 
considerable heat will be imparted to the rolls. 
Significant variations in temperature and con- 
sequently in diameter will develop along the length 
of the rolls and such changes may develop over a 
long period of time. Such changes affect the 
dimensions of the roll gap and thus the average 
gauge of the hot-rolled product. Since, however, 
these changes may not be uniform over the roll 
face they may also lead to variation in thickness 
from edge to edge of the product. 

The methods adopted to correct for these 
changes in hot rolling must depend on two major 
factors :-— 

a) The design of the mill ; and 

b) On the particular metal being rolled ; 
for, while some materials are comparatively insensi- 
tive to the use of cooling water on the rolls, others 
will develop serious edge and surface cracks due 
to the surface chilling resultant upon the use of 
water. 

Before considering the methods adopted for 
control during hot rolling, it is essential to consider 
the principal factors which affect the performance 
of a rolling mill. The local intrinsic loading on 
the rolls depends on the characteristics of the metal 
being rolled, sensitive to both temperature and 
speed, and on the severity of the rolling reduction. 
The rolls will consequently deflect, mainly in a direc- 
tion normal to the work, and also some flattening 
of the rolls will occur. To overcome the deflexion 
using a simple two-high mill, it is necessary to 
introduce some camber into the rolls, 7.e., to use 
rolls whose diameters are slightly greater at the 
centre than the edges. For a given degree of camber 
the roll gap will be uniform for one value of rolling 
load. It is obvious, therefore, that some compromise 
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must be made in practice and it should be equally 
obvious that one essential item of instrumentation 
is the permanent installation of load cells. 

In hot rolling, conditions for the production 
of sheet may differ widely from the production 
of strip, especially on a jobbing mill. In the latter 
case, considerable skill may be employed to obtain 
the best results : the roller can adjust the sequence 
of work to allow for the change of camber resulting 
from the changes in temperature of the rolls and, 
if rolling narrow work on a wide mill, may deliber- 
ately place the work in order to correct bad shape. 
It is usual to roll narrow materials while the rolls 
are cool and to change to wider materials as they 
warm up. And it is usual to make provision for 
roll heating prior to the commencement of rolling. 

Modern strip-rolling mills usually work on a 
virtually continuous basis and it is essential to 
employ direct water cooling to prevent overheating 
of the work rolls. Four-high tandem mills are 
generally employed and the work may be drawn out 
of the furnace at the speed of entry into the first 
rolling stand. Theoretically, this leads to an identical 
temperature throughout the length of the bar at 
the first stand and to a very slight loss of temperature 
between stands. While this aspect is very desirable 
and should simplify the control of gauge, the 
complexities of such a mill are such as to throw the 
onus of gauge control on to the last stand. 

The planetary mill deserves special mention in 
view of its revolutionary design. Practically all 
the work is carried out at the one stand and since 
there are about 20 small-diameter work rolls 
circulating round each back-up roll, direct water 
cooling of these is extremely effective and it is 
claimed that hot-rolled strip can readily be obtained 
from these mills at thicknesses of 0.064 in. to 
0.12 in., where the maximum variation edge to 
edge and end to end of the coils is no more than 

0.001 in. 

In the main the sources of gauge variation other 
than those already mentioned are common to hot 
and cold rolling and will be dealt with under the 
heading of cold rolling. 

With the exception of the hot Steckel reversing 
mill, it is clearly impossible to hot-roll long lengths 
of strip on a reversing mill, since heat loss is 
excessive unless the material can run to and from 
holding furnaces. The excessive temperature 
losses which do occur lead inevitably to gauge 
variation along the length of the hot-rolled strip. 

It must be emphasized that it should be the aim 
of the hot roller to provide the cold roller with the 
most uniform material possible. Unfortunately, 
hot-rolled material is inevitably oxidized and must, 
therefore, be subjected to some intermediate treat- 
ment prior to cold rolling, and some change of 
gauge is inevitable whether cleaning be effected 
by pickling or mechanical means. 


METAL INDUSTRIES 


Cold Rolling 

The major factors which combine to influence 
the gauge of metal obtained in cold rolling may now 
be considered. They may be listed as follows :— 

(a) Roll deflexion ; 

(6) Roll camber ; 

(c) Roll flattening ; 

(d) Temperature change in rolls ; 

Extension of mill housings ; 
Eccentricity of rolls ; 

Worn bearings ; 

Thickness variations of stock ; 
Friction and lubrication ; 
Speed effects ; 

Setting of roll gap. 

In hot rolling, temperature effects are far more 
important than several of the factors which must 
now be considered, though all have an effect upon 
gauge whether the rolling be hot or cold. 


Roll Deflexion 

Variation in gauge across the width of either 
sheet or strip is usually an embarrassment to the 
users of the metal and is most troublesome during 
forming operations due to displacement of variable 
quantities of material. This is particularly apparent 
during deep-drawing operations and is liable to 
cause ears or laps on the drawn components. 
Suppliers of sheet and strip are fully aware of the 
difficulties that this variation may cause, and take 
certain steps to minimize and, if possible, overcome 
this undesirable defect. 

In the case of a two-high mill the rolls are 
rigidly supported at either end at the roll necks, 
while the parting load is uniformly distributed 
over the length of barrel in contact with the work, 
consequently some bending of the roll must occur. 
The amount will depend on :— 

(a) The type and condition of the metal being 
rolled ; 

(6) The width of the material being processed ; 

c) The percentage reduction per pass ; 

d) The diameter of the rolls ; 


Fig. 4 


Deflexion of parallel rolls under load 
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(e) The structure and physical condition of the 
rolls. 

The effect of parallel rolls under load can be seen 
from the diagram (Fig. 4) and this obviously 
produces an undesirable cross-section on sheet or 
strip. The main contributory attempt to counter- 
act roll deflexion is to provide the rolls with a 
predetermined shape ; this is known as “ camber.” 








Fig. 5 (above). —Cambered roll 
ao 


Fig. 6 (right).—Ideal effect for 
loaded cambered roll 


below).—Effect with ex- 
cessive camber 


Fig. 7 








Roll Camber 

Roll camber is the shaping of the rolls to counter- 
act roll deflexion, 7.e., the diameter of the centre 
of the roll is greater than that of the outside ends 
(Fig. 5). There is a specific camber for any one set 
of precise conditions. It is rare that the ideal 
condition can be achieved, bui ct least it is possible 
to obtain a good compromise. Camber may be used 
by the skilled roller to induce some lateral move- 
ment in the work in order to reduce edge to centre 
gauge variation whilst maintaining good shape. 
Fig. 6 shows the deflexion of the roll being ideaily 
corrected by the camber. 

Fig. 7 shows the effect of too much camber. 





Roll Flattening 

Elastic flattening of rolls takes place due to 
contact pressures between the rolls and material 
being passed through them, and between work rolls 
and backing up rolls. They will revert to their 
original shape when the load is disengaged, 1.e., 
when working material either leaves the rolls 
completely or moves along the circumference to a 
new arc of contact. Thus, roll flattening is a 
factor that can affect the gauge and will vary with 
the speed of rolling, camber, roll diameter, roll 
structure, type and condition of the alloy being 
rolled, entry thickness, parting load, the reduction 
taking place, the arc of contact between rolls and 
work, roll surface, lubrication of contact surfaces 
and several other effects. 


Temperature Change in Rolls 

When the temperature of the work rolls changes 
a corresponding change in roll diameter will occur. 
Unless the change is 
uniform there will also 
be a change in camber. 
The importance of the 
effect can be seen from 
the following example. 
Assume the coefficient 
of linear expansion of 
a work roll to be 12 
10°* per © C., a temper- 
ature increase of 11° C. 
on a 15-in. diameter 
work roll will increase the radius by 0.001 in. This 
will occur on both rolls, thus reducing the roll gap 
by 0.002 in. 

From this example, it can be seen that only 
moderate temperature changes on rolls and work 
could have a considerable effect on final gauge. 
It is essential to keep this temperature change to an 
absolute minimum, especially when rolling long 
lengths of strip at high speeds. 


Extension of Mill Housings 

When metal is fed into the rolls, the parting 
load on them is transferred to the bearing blocks 
and in turn to the bottom of the screw-down shafts 
and, consequently appears as a tension load on 
the mill frame. This will cause an elastic extension 
of the mill frame which again will tend to allow 
the rolls to open out a little in relation to each other. 
If due allowance is not made for this it can affect 
the gauge of sheet or strip. 


Eccentricity of Rolls 

This fault arises when the axes of the roll necks 
and roll barrels are not colinear, and should only 
arise due to faulty roll grind‘ng practice. Clearly 
if the fault is present it will generate a cyclic 
variation in gauge. 
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Worn Bearings 

When bearings become worn it is possible for 
the roll neck to seat (or ride) in slightly different 
positions depending upon the load and speed and 
efficiency of lubrication. The change of seating 
position may indeed be subject to oscillation. 
The result will be a change in roll gap and, there- 
fore, in gauge. Whether the roll neck bearings 
are white metal, bronze, Tufnol, or, as in the 
majority of modern mills, roller bearings, first-class 
maintenance is essential. 


Thickness Variation of Stock 

It is essential that the stock for cold rolling 
should be as uniform in regard to thickness as 
possible. As rolling proceeds variations may tend 
to be decreased, but will invariably lead to a 
thickness variation in the finished sheet or strip. 
If the variation on the initial material is across the 
width, further reduction will cause edgewise 
curvature, as the thick side will elongate further 
than the thin side. 


Friction and Lubrication 

Friction plays an important part in rolling on a 
simple mill, enabling the rolls to draw the metal into 
the mill; nevertheless, the surfaces of the rolls 
and work are moving relatively to each other. 
The rolling pressures are very great and rolling 
lubricants are used to prevent pressure welding 
or pick-up occurring. The grade of lubricant used 
has a considerable effect on the surface appearance 
of the product. The frictional effect leads to the 
generation of heat and, consequent upon increase in 
rolling speeds, it became necessary to use the 
lubricant as a coolant also. 

Clearly the roll bearings also require lubrication 
and, on certain types of mill (e.g., Sendzimir), the 
requirements of the bearings may be of over-riding 
importance and dictate the choice of rolling lubri- 
cant. 


Speed Effects 

Variations in the degree of lubrication lead to 
gauge variations in several ways, especially on strip 
mills where speed changes are essential. As speeds 
are increased the roll temperature rises, the thick- 
ness of oil film, both on the work and on the bearing 
surfaces, will increase and, unless the roll gap is 
reset, the thickness of strip produced will be reduced 
on all of these counts. 


Setting of Roll Gap 

Setting of the roll gap is the roller’s responsibility 
and, in the absence of automatic gauge control, he is 
also responsible for adjustment as may be necessary. 
Clearly when the only means of determining gauge 


was by the use of a hand micrometer, high rolling 
speeds were incompatible with the production of 
strip to close tolerances. Moreover, hand micro- 
meters only permit measurement of the gauge at 
the edges of the material. 


Continuous Gauges 

Various methods of continuous gauging have been 
developed. The earliest types utilized a pair of 
rollers in direct contact with the top and bottom 
surfaces of the strip and, by electro-magnetic 
circuit, the gauge of the strip, or preferably the 
variation from a preset value, was displayed on a 
meter. This type of gauge was liable to mark the 
material. 

Pneumatically-operated gauges have also been 
developed. No physical contact is necessary since 
they depend on the baffling action of a plate in 
close proximity to an orifice supplied with com- 
pressed air at a controlled pressure. Such gauges 
are in fairly common use and are reasonably 
reliable. 

More recently, radiation gauges have been 
developed. Radioactive isotopes are used to 
provide an extremely stable radiation source which 
may be situated above the strip, while a detector 
is held below the strip. The proportion of the 
radiation which is absorbed or scattered by the 
strip is determined by the mass of metal lying 
between the source and the collector. These 


gauges have now reached a stage of development 
such that the indications of thickness may be 
relied upon to within +-0.000025 in. over the range 
0.005 in. to 0.025 in. 


Automatic Gauge Control 


With the advance in continuous gauging tech- 
niques it became possible for the operator to 
correct the roll-gap setting as soon as an error 
was detected. Nevertheless, as the result of the 
inevitable time delays and the fallibility of human 
agents, considerable quantities of off-gauge strip 
could still be produced so long as the operator 
remained in control of the screw-down mechanism. 
The development of automatic gauge control was 
the next logical step. Real progress in this direction 
had to wait until suitable thickness gauges, com- 
bining accuracy, high response rate and reliability, 
were developed and proven in combination with 
manual control. There are now several such gauges 
available. The development of electronic amplifiers 
and servo-mechanisms has made it possible to 
use the error signal from any such gauge to actuate 
the screw-down motors or to adjust the tensions 
in such a manner as to bring about a correction 
of the error. 

One of the proven systems embodies a beta gauge 
and means to check itself (the gauge) against a 
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standard, and is arranged to operate via the screw- 
down motors. In order to eliminate continuous 
hunting two controls are provided, one setting 
the width of the dead zone within which no action 
is taken and the other setting the duration of 
pulses applied to the screw-down motors. The dead 
zone is usually set at about half the permissible 
tolerance, and so long as the error is sufficient to 
require correction a series of pulses will be trans- 
mitted to the screw-down motors, the frequency 
of pulses being automatically related to the speed 
of the mill. The effect of a correction pulse is felt 
at the gauging station before the next pulse is 
sent out. 

The system outlined above provides for the 
production of very long coils of strip well within 
tolerance limits and yet eliminates the excessive 
wear of the mill screws which would result from 
continuous or over frequent corrections being 
applied. It has one very significant advantage in 
that the gauge of the strip is actually measured 
and consequently the errors due to the general 
heating up of the rolls are eliminated. 

While this method of automatic gauge control 
is very satisfactory, it falls short of the ideal since 
the aim is to produce strip to very close tolerances 
rather than to a precise thickness. 

Two alternative methods of automatic gauge con- 
trol were proposed by Hessenberg and Sims(*), (*) 
in 1951. Both methods utilize the measurement 
of the roll-separating force :— 

(a) To determine the gauge of the strip leaving 
the rolls ; 

(6) To initiate the automatic control systems. 

Since the whole of the mill structure may be 
regarded as a stiff spring, the actual instantaneous 
dimension of the roll gap will depend on the instan- 
taneous measure of the roll separating force. It is 
permissible to neglect the elastic recovery of the 
strip as it leaves the mill, 7.¢., to regard the roll gap 
and strip thickness as identical. Thus any increase 
in rolling load indicates a concurrent increase in 
strip thickness and vice versa. 

The method first tried out is only suitable for 
cold rolling of strip under tension, and depends 
on the fact that the roll separating force is inter- 
dependent on tension. Any increase in the entry 
and exit tensions will reduce the rolling load and 
vice versa. Consequently, if, without recourse to 
resetting the screws, but solely by adjustment of 
these tensions, the roll separating force can be 
restored to an initial value measured when the 
gauge of strip being produced was correct, the 
resultant strip will be of correct gauge. 

The output of the load measuring cells is com- 
pared with a pre-set reference voltage and the 
difference may be displayed as a measure of the 
instantaneous gauge error. The difference may 


also be amplified by electronic means and applied 


either to the decoiler and coiler motors of a single 
stand mill, or to the motors of the two adjacent 
stands of a tandem set-up, so as to vary the torque 
of these motors and so adjust both entry and exit 
tensions for the stand under consideration. The 
tension method has been developed commercially 
and is generally used on tandem mills. 

The other method, originally known as the pre- 
determined setting method, is often referred to as 
the screw-down control. In this case, the roll gap 
is reset as necessary. 

Considering the mill as a stiff spring, the actual 
change in roll gap from a pre-set value must corre- 
spond to the change in roll-separating force, and 
the change in position of the screw-down gear 
necessary to restore the roll gap to an original value 
can be calculated. The output of the load cells may, 
therefore, be compared with the output of a 
potentiometer coupled to the screw-down gear 
to which is added a pre-setting device. The out 
of balance voltage will again be a measure of the 
instantaneous error in gauge and can be used after 
amplification to control the positioning of the screw- 
down gear. Alternatively, the roll closing force 
may be generated by hydraulic rams and the 
pressure supplied adjusted to eliminate the error 
signal. It should be noted that in this system any 
correction applied increases the departure of the 
rolling load from the value used when pre-setting 
the mill. 

The screw-down method is applicable to hot 
rolling and cold rolling either of sheet or strip 
and is also frequently used at the present time. 
Some slight delay is inevitable since the alteration 
in screw-down position is a mechanical operation. 

In the original form, both these methods of 
automatic gauge control were capable of dealing 
with those variations in gauge which have their 
origin in the dimensions and quality of the ingoing 
strip or in the frictional conditions within the roll 
gap. Thus two of the most troublesome sources 
of longitudinal gauge variation, namely variation 
in temperature and variation in speed during the 
starting and stopping periods in cold rolling, may 
be largely eliminated. On the other hand, in the 
original form certain sources of variation remained 
and in some instances became more troublesome. 
Among these were roll eccentricity and change in 
dimensions of the rolls due to temperature changes. 

The two systems have now been married in what 
is known as the combined system(*). In this case 
the tensions are used to obtain maximum response 
rate, and when the pre-set tension limits are exceeded 
screw-down adjustments are made along with 
synchronized tension adjustments to bring the 
tensions back to normal values. Furthermore, 
signals from a reliable beta gauge may also be 
introduced into the controller network in order to 
correct for slow drifts which may arise in the 
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amplifiers or from causes such as temperature 
changes of the rolls. 


Conclusion 


The authors have endeavoured, and hope that 
they have been successful in explaining the develop- 
ment of the rolling mill, continuous thickness 
measurement gauges and automatic gauge control, 
as a serious attempt to overcome the problems of 
bad shape and uneven gauge, and to satisfy the 
demands of the users and fabricators of sheet and 
strip metal. 

While it can readily be seen that a great advance 
to these ends has already been made, particularly 
during the last 5 to 10 years, users’ demands are 
becoming increasingly severe and critical, and 
with the technological advance at its present rate, 
both sides are being forced into continuously 
considering methods for improvement and progress. 
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DISCUSSION 

Mr. Baker (Gillette Industries Ltd.) asked what 
gauging tolerance could be expected from the beta 
gauge under rolling conditions. 

Mr. ToBIN said he would give his experience 
and hoped that others would also comment on the 
point as it would be appreciated that the length 
of coils produced were relatively small in his work 
compared with that of some of the steel workers 
in the audience. 

Generally speaking, he had found that gauging to 
0.0001 in. in rolling practice was about the best that 
could normally be expected because there were 
bound to be fluctuations of the gauge itself during 
rolling. Variations of between 0.00005 in. and 
0.0001 in. could readily be detected during con- 
tinuous strip rolling. 

Mr. Cook (J. J. Habershon and Sons Ltd.) said 
he was puzzled by the explanation given in the 
preprint of the paper that the difference in behaviour 
of work rolls of various diameters when rolling 
thick and thin materials was due to internal friction. 


Dr. B. B. Hunpy (Steel, Peach and Tozer) and 
Dr. J. F. Wattace (Sheffield University) rein- 
forced Mr. Coox’s remarks. (The authors have 
amended the wording of the paragraph in question.) 

Dr. E. Marks (Richard Thomas and Baldwins 
Ltd.) said that the authors had suggested that in 
order to roll strip steel to 0.0002 in. thick, they were 
entirely dependent on the use of a high value of 
tension. Could high values of tension be obtained 
at this thickness ? He was referring to the use of 
the Lord mill. 

Mr. TosIN said that tensions used when rolling 
very thin material were of such magnitude as to 
approach the tensile strength of the material being 
rolled. Inevitably, when the strip was very thin 
the value of the tension was extremely critical and 
the risk of breakage great. It was, therefore, 
necessary to ensure that the edges of the strip were 
free from cracks, and this was done by shearing the 
strip prior to rolling. Strip 0.0002 in. to 0.0004 in. 
in thickness had been successfully produced in 
nickel, Ferry, Monel and various nickel-chromium 
alloys, including Nimonic 90. 

Dr. WALLACE referred to the use of the beta 
gauge with a sensitivity of 0.000025 in. What was 
the good of this when the gauge control was 
obviously related to the profile ? This gauge was 
measuring only one point on the width of the strip. 
Referring to screwdown methods of control with 
tension it would be found that this gauge would 
indicate one value whereas the overall thickness 
of the strip might be entirely different. 

Mr. TosIN replied that the authors had them- 
selves questioned this claim of accuracy, but they 
had been led to believe by the suppliers that they 
could expect this tolerance. The fact that such a 
gauge sensitivity was quoted in the paper did not 
necessarily mean that the strip would have this 
accuracy on thickness tolerance. The authors had 
made no claim, and he doubted whether any of the 
strip producers in the audience would claim to be 
able to achieve strip anywhere near that tolerance. 

The advantage of most of these gauges which were 
coming into more prominent use was that it was 
not necessary to have a point contact on the 
material. Those with which he had experience 
covered an area usually of 24 to 30 sq. in., giving 
an average reading over that area. Instead of 
measuring directly along the edge or the centre 
of the strip and being led to believe that the 
measurement for the rest of the strip was the same, 
there was an average measurement over a reason- 
able area of strip. This was far better from the 
producers’ point of view and presumably far 
better from the users’ point of view, because there 
was less disagreement on what the actual gauge of 
the material would be. 

Mr. Hart ey said he was glad that Dr. Wallace 
had brought up the question of profile. One point 
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which the authors had wanted particularly to bring 
out in the paper was that to obtain good quality 
strip, uniform in gauge, not merely from end to 
end but also from edge to centre, it was very 
important that the starting stock should be right. 
Virtually nothing could be done to correct the 
profile once cold rolling had started. 

Mr. Cook emphasized to users that, although 
gauges had now been produced which could reach 
these fantastic accuracies, it did not mean that strip 
would be received from the shops of the same 
accuracy. Some years ago he had been concerned 
with the more theoretical side of gauge control 
and now he was concerned with producing strip 
to meet customers’ requirements. His personal 
view was that the existing methods of gauge control 
were too good for the producers. There was no 
point in developing them further, because they 
were already lagging far behind in achieving gauge 
standards, purely because raw material contained 
variations from end to end or across the width which 
overrode the accuracies which were achievable by 
existing gauge-control techniques. 

On four-high mills his experience was that it was 
possible to roll to within plus or minus 0.00025 in. 
along the length fairly consistently. The problem 
arose from the fact that the customer was just as 
much interested in the gauge in the middle of a 
6-in. strip as he was in the outside edge. Nothing 
could be done about that by screwdown methods. 
While it was possible to roll along the length to 
plus or minus 0.00025 in. with consistency, these 
tolerances could not be produced on 6-in. wide 
strip because of the gauge variation across the width. 

Mr. Scuey (British Aluminium Co. Ltd.) queried 
the statement on page 2 of the paper that in the 
Steckel mill the reduction was limited because of the 
limited load-bearing capacity of the strip pulled 
through the rolls. He had no experience of these 
mills, but simple theory suggested that if a mill was 
equipped with two driving coilers on both sides, 
it should be possible to use the decoiler for this 
purpose, and in that way it was possible to reduce 
the actual roll force and increase the reduction 
up to a point which was strictly limited only by the 
flattening of the rolls. 

Mr. Hart ey said that in the early stages of a 
tensile test the material stretched uniformly, but 
after a time local necking occurred followed by 
fracture. In the early stages of the test the work 
hardening which occurred enabled the material to 
accept the increasing load, but later the increase 
in work-hardening was insufficient to support an 
increase in load and, consequently, severe local 
deformation and ultimate fracture of the specimen 
occurred. 

There was a great similarity in rolling on a 
Stecke! mill and backpull wire drawing, since the 
rolls on this mill were not driven, and the material 
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was tensioned on both sides of the mill. In backpull 
drawing of annealed wire, the die reaction might be 
nearly eliminated but the tension required to pull 
the wire through the die was greater than when no 
backpull was used, consequently this tension was 
nearer the breaking stress of the drawn wire. If the 
ingoing wire was already hard, the reduction in die 
reaction was proportionally much less due to 
backpull at the limit set by the breaking strength 
of the drawn wire. 

These comments applied equally to the Steckel 
mill and in practice there was a very definite 
limit to the percentage reduction which could be 
achieved in one pass. When, however, the back-up 
rolls were driven, as in the C.M.P. mill, the reduc- 
tions which could be safely achieved at one pass 
were much greater. 

Dr. J. F. WALLACE asked for comments on the 
use of pre-stressing, e.g., by inserting pieces of 
material between the chocks prior to screwing down, 
on gauge variation of strip. Assuming that the load 
originally imposed by the screwdown gear on the 
material between each pair of chocks was, say, 
1,000 tons and the expected load on the mill was 
2,000 tons, what effect would this have on gauge 
variation of the strip rolled also assuming that the 
ingoing material was not uniform and that the 
rolling load rose on occasions to, say, 2,200 tons ? 

Mr. HarTLeyY replied (in writing) that the presence 
of material between the chocks permitted pre- 
stressing the frame of the mill by putting the inner 
halves of the chocks and the separating material 
into a state of compression. So long as the actual 
rolling load did not exceed the pre-stress value, 
there would be little change in the stress on the 
mill frame, since any further elastic stretching of the 
frame would relieve the compressive force upon 
the separators. When, however, the pre-stress load 
was significantly exceeded the presence of the 
separators would cease to affect the behaviour of the 
mill. Thus, to a point, gauge variation would be 
due almost solely to variation in bending and 
flattening of the rolls, and beyond this point would 
also involve variation due to elastic stretching of 
the frame. 

Mr. S. Car.iste (B.1.S.R.A.) said that this 
method of defining a gap between the roll chocks 
by putting the metal in and increasing the load 
to a value above the maximum roll load likely to be 
required would reduce the amount of gauge change 
which would result normally if the screws were not 
adjusted, but the amount of reduction depended 
upon the relationship between the elastic constant 
of the roll in relation to the elastic constant of the 
mill housing and roll system. A mill should be 
considered as an elastic system and it was necessary 
to know what the elastic constant was to set up a 
gauge control. Much work in this connexion had 

(Continued in page 213) 
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(Continued from page 212 

been done by B.I.S.R.A. In many cases it had been 
observed that the magnitude of deformation for a 
given load of the roll and system was about half 
the total of the deformation of the system. By the 
method suggested it might be possible to reduce 
by about 50 per cent the magnitude of gauge changes 
resulting for a given gauge change in the ingoing 
material, but it would have a disadvantage by 
restricting the application of automatic gauge 
control by screw control, because any improve- 
ment would be entirely restricted by the fact that it 
would be necessary to adjust the relative position 
of the chocks. 

Mr. McWILLIAMS (Projectile and Engineering 
Co. Ltd.) asked when the users could expect to 
benefit from this control of gauge thickness by the 
manufacturers. 

Mr. Cook commented 
already being experienced. 

Mr. Tostn said that this was a reasonable 
question. He referred Mr. McWilliams to the last 
five lines of the conclusion in the paper :— 

“* While it can readily be seen that a great advance 
to these ends has already been made, particularly 
during the last five to 10 years, users’ demands are 


that the benefit was 
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becoming increasingly severe and critical, and with 
the technological advance at its present rate, both 
sides are being forced into continuously considering 
methods for improvement and progress.” 

Certainly much of the strip which had been 
accepted in the past had not encouraged producers 
to move at a rate which might well have been 
possible, but present technological advance was 
keeping producers continuously alert. Customers 
were constantly requesting better-quality strip 
and there was a constant advance in the techniques 
being used. There was a gradual change in the 
design of mills. One company was in the process 
of installing automatic gauging throughout the 
plant. The strip coming off the plant was certainly 
better than it had ever been and research and 
development were taking place continuously to 
improve it still further. 

The gauges themselves were far in advance of any 
probability of getting the strip within the gauge 
limits, but at least these gauges let producers know 
what results they were achieving and showed them 
the target at which they must aim in their gradual 
improvement. There was also the question of load 
cells and electronic control, which were being 
developed and introduced into rolling mills. 
Obviously, these would have the direct effect of 
improving the quality of the strip. 





Drawing Cups from Thin 
Metal Sheets 
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Figs. 6 and 7 








typical example of this process, Fig. 4a representing 
the cup before bulging and Fig. 5a after bulging. 
A disc with a guidepin (d) slides in a centre bore 
of the counter-punch (c). A rubber pad (6) with 
a Shore hardness of about 70 is placed between the 
disc and counter-punch (c). Under the pressure 
of punch (a), cup (f) is deformed to a shape given 
by the recess of the receiving block (e). 


Such a process can be used for thin sheets of 
moderate hardness (especially light alloys) with 
high ductility and a wall thickness not exceeding 
0.75 mm. The working pressure averages 210 kg. 








per sq. cm.; the rubber pad should have a Shore 
hardness of about 70. 

Figs. 6 and 7 show two typical examples of 
bulging of circular shapes. 
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NEW BRITISH 
DOUBLE-ACTION 
POWER PRESS 
600-ton Machine for Production 


of Motor-Car Panels 


A 600-TON double-action press has recently 
been constructed by Wilkins and Mitchell 
Ltd., Darlaston, for the Midland Radiator Co. 
(Birmingham) Ltd. The press, which will be 
used for the production of motor-car panels, is the 
first of a new series of double-action machines 
which will be manufactured by the company. 

The general specification of the press, shown in 
Fig. 1, is : draw slide ; capacity 600 tons, suspension 
4-rod, stroke 33 in., adjustment (motor) 18 in., 
tool area 90 in. (left to right) by 54 in. (front to 
back): blankholder and slide ; capacity 400 tons, 
suspension 4-rod, stroke 22 in., adjustment (motor) 
18 in., adjustment (hand) 4 in. at each corner, 
tool area 108 in. (left to right) by 72 in. (front to 
back). The bolster is 108 in. (left to right) by 
72 in. (front to back) and is 10 in. thick. The press 
operates at 10 strokes per min. 

The frame is of unit construction, consisting of 
bed, columns and crown, aligned by keys and 
clamped by tie rods, the units being fabricated 
from rolled-steel plate, stress relieved and designed 


Fig. 1 (above). 
General viet 


of press 
+ 


Fig. 2 (left). 

Control equip- 

ment built into 
press frame 





to ensure minimum deflections under operating 
conditions. 

The tie rods are carbon-steel forgings, machined 
to take cartridge-type heating elements ; these are 
shrunk into place with sufficient preload to ensure 
that the “lift off point” for the frame is twice 
the rated capacity of the press. 

Both draw and blankholder slides, which are of 
fabricated rolled-steel construction, are designed 
for maximum rigidity and minimum deflection, 
and are exceptionally deep with slideways of long 
length making for better guidance. All slideways 
are phosphor-bronze lined and provision is made 
for accurate setting of the blankholder. In each case 
the slide adjustment is motorized with an addi- 
tional feature on the blankholder slide of ;-in. 
individual hand adjustment at each corner. 

Power transmission is effected from the clutch 
shaft by triple reduction gearing to the pin eccen- 
trics, from which the connecting rods impart the 
draw-slide motion. A link mechanism from the 
eccentrics gives the required motion to the blank- 
holder slide. 

All high-speed shafts are mounted in anti- 
friction bearings and low-speed shafts, connecting 
rods, links, etc. are bronze bushed and individually 


(Continued in page 218) 
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Mechanical Presswork — | 





Compiled by J. W. Langton, 


TYPES OF PRESSES 


N all mechanical presses there are three fundamentals 

(a) a base or block to carry the bottom tool, (b) a ram to 
carry the top tool, and (c) means of bringing ram and 
block together. Usually the main frame carries the block 
with provision for the ram to work in it. The power 
means of bringing the two together can be from hand, 
foot, or mechanical power, and these will be taken as 
headings for the various groups. It should be appreciated, 
however, that the terminology for the type descriptions 
is very loose, descriptions being taken from several of the 
press features. 


Group One 


HAND PRESSES 


Hand Lever Press where 
The most usual is 


Common types ram is 
worked in the frame by hand levers. 
toggle press. Motion here is to and from operator, or by 


side hand lever. In tonnages usually up to 3. 


Hand Screw Press (Fly Press or Hand Press) (1)* 


Here the ram is moved by the operation of a screw, 
which is turned by the operator through a handle or fly. 
Common types: 


Main dimensions—-bed to 


Screw diameter. 


(c} Standard or C Frame. 
guides—centre to back. 


Tall Type.—A range with abnormal bed to guide 
dimensions (max. about 16 in.). 


Deep Back.-A range with abnormal centre to back 


dimensions (max. about 12 in.). 


Double Sided..Frame Arch Type. Additional 


dimension, distance between sides. 


Bar. The solid bed is omitted and provision is made 
to fit a bar on which the work may be supported. 
Mainly for work on cylinders which can pass over 
the bar. 


Platen Presses._.Where ram area is increased to 
have a platen, to give pressure over a wider area. 


M.B.E., B.Sc.(Lond.), M.I.Mech.E. 


Most of the screw presses are selected dimensionally, 
but pressure exerted is directly related to screw diameter, 
very roughly —pressure exerted in tons is twice screw 
diameter. Pressure is increased by fitting ball weights to 
fly handle. These presses can be converted to air operation 
(1a). 


Group Two 
FOOT PRESSES 

Here the ram is operated by levers connected to a treadle. 
Presses are used for light pressing operations where there 
is high virtue in having both hands free to feed and remove 
the work (2). 

Bar Foot Presses can also be obtained. 

Usually selected dimensionally-centre to back, bed to 
guides. 


Group Three 
POWER PRESSES 


First Classifications 


Single-acting Press is one with one ram or slide only. 
Far and away the most common type—so much so that the 
term ‘* single acting *' is often dropped (3). 


is one with two rams-—one 


Used for drawing work, the 
the inner the drawing 


Double-acting Press 
working inside the other. 
outer ram carrying the blankholder 
punch (4). 

Two Main Types. Cam where outer ram is operated 
from cams on crankshaft. Usually C-frame. Toggle-—where 
toggle levers operate outer ram (usually double-sided 
frame). 


Triple-acting Press. _Double-acting press with third 
motion below press bed for embossing, etc., pressings 
during drawing. 

Details of Single-acting Types 
(a) Definitions according to press frame. 
Open-fronted or C Frame 
Upright: Frame fixed—bed horizontal. 
Frame will swing so that bed is at 


angle up to 45 deg. about (5). 


*Numbers refer co illustrations on page overleaf 


Inclinable: 
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Mechanical Presswork — 1 (Cont.) 


Open backed: With opening through frame back to 
permit work to fall away. 


Crankshaft moving back to front of 
flywheel at end. 


End wheel 
press 


Provision in frame for horn. Usually 
these presses are also arranged to 
have an adjustable table, which can 
be removed to permit work to be 


done on the horn. 


Horn press: 


Double-sided or Arch Frame —opening front to 


back. 

Frame may be solid, i.e. one piece (up to about 
150 tons) or built up from sections fastened together 
by tie bars. 


Definitions according to transmission. 


Direct driven: Flywheel and clutch mounted on 


crankshaft. 


Geared pair of 


Single geared -one gears 
between flywheel and crankshaft (3) 
Double geared 


Twin geared main gear on both ends 


two pairs. 


of crankshaft. 


Definitions by connexion to crank. 
With one connexion between ram and crankshaft 


single crank: two connexions— double crank 


Definitions by actual type of work done. 

Special single acting presses are named simply by 
work they do, i.e. notching presses (6) (open-fronted 
presses special notching) 
multiple presses (presses with multiple rams) 


with attachment for 


Definitions re stroke. 
Fixed stroke means that the throw by the crank 
shaft is constant. 


Adjustable stroke variable throw usually 
arranged by eccentric bushes in connexions 

Watch for common error —all presses usually have 
adjustment for phase of stroke 
connexions. This does not affect the amount of the 


stroke as can be done in adjustable stroke presses 


usually by split 


Definitions by Feed. 

If a feed is fitted to a press it usually adds to its 
definition, as roll feed press (7), dial feed, etc. There 
are many types of feed which can be fitted to increase 
output, the most common being 


Roll Feeds which feeds the stock to the tools. 


Single-roll Feed —one pair of rolls. 


Double-roll-Feed — two pairs of rolls —one to feed, 


one to extract——tension kept across material (7). 
maximum width of stock to 
Feed 
accuracy varies with quality of roll feed, but a 
good one with medium feed in the neighbour- 


hood of 0.002 in. 


General definitions 
be fed and maximum amount of feed. 


Slide Feeds for feeding of stock, which is gripped 
between two metal surfaces and moved accord- 
ing to feed stroke. Many such on the market 
variables in how the stock is gripped, and how 
it is moved. In general they tend to be a little 


more accurate than roll feeds. 


Suction or Strip Feed. Strip stock picked up 
from hopper and fed through tools automatically. 
Here feed is really integral with press. 


Dial Feeds for feeding components in secondary 
operation work. Consists essentially of dial 
rotated by crank into which work is placed. 
Other Feeds—Friction Dial__Magazine—Recipro- 
cating, etc. 

The fitting of a feed makes a very considerable difference 
to the outputs. 


PRESS AU XILIARIES 
Pressure Mediums 


These are mounted below press bed to supply pressure 
to the tools, mainly in drawing and raising work. Can 
be of elementary form, pressure being supplied by springs 
or rubber buffers, or more elaborate forms of oil or air 
cushions. When fitting a cushion, usual to fit one 1/5 of 
press capacity. 

Cushions are mentioned here because they can be an 
integral part of the press, to be considered along with type 


selection 


Operational Guards 


Where the operator is required to feed presswork by 
hand to the tools, it is essential to fit a special operators 
guard, so that the press cannot be worked unless both 
hands are out of danger. These guards are specially made 
by various specialists, and their need should be considered 
at the time of press selection, as they are not usually 
immediately available (8). 
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EXPANSION OF ALUMINIUM ALLOY 
PRODUCTION 


‘THE largest rolling mill of its type in Western 
Europe has been ordered by James Booth 
Aluminium Ltd., as the first part of its £5 million 
re-equipment and expansion programme. It is 
expected to be in operation in the company’s 
Kitts Green Works, Birmingham, during 1961. 

The mechanical side of the new plant, which will 
cost approximately {14 million, exclusive of 
electrics, services and foundations, is designed to 
roll aluminium and Duralumin slab ingots weighing 
up to 6 tons, for the production of plate, sheet and 
strip. Included in the plant is a reversing 4-high 
hot mill 148 in. wide which will roll plates to a 
width of up to 144 in. It will also break down 
such slab ingots into strip, which will be finished- 
rolled in a single mill stand in the runout of the 
plate mill. This single mill stand will be replaced 
eventually by a 3-stand tandem mill. 

The main item of the installation is the 4-high 
mill stand having work rolls of 38 in. dia. and 148 in. 
barrel length, the back-up rolls having a diameter 
of 60 in. The casting of each mill housing has a 
weight of 175 tons. Other main items are a heavy 
vertical edging mill, a shear to cut plates up to 
4 in. thick, extensive roller tables and manipulators, 
all designed for the efficient handling of high- 
quality aluminium alloys. 

The design and manufacture of all mechanical 
equipment of the plant has been entrusted to the 
Loewy Engineering Co. Ltd., Bournemouth. 

Furthermore, a modern cold mill will be in- 
stalled for the precision rolling of light-alloy strips 
with a width of up to 64 in. having a gauge of 
down to 0.012 in. This mill, of the reversing 
4-high type, has rolls of 164 in. and 44 in. by 72 in. 
and is fitted with all auxiliary equipment of the 
most advanced design. The mechanical parts of 
this mill will also be completely furnished by the 
Loewy Engineering Co. Ltd. 

This is the first stage in the major development 
programme, it is stated by Mr. W. H. Vaughton, 
managing director, James Booth Aluminium Ltd., 
which is being carried out by a newly-formed team 


of specialized engineers under the direction of 


Mr. D. H. G. Clarke, M.A., A.M.I.Mech.E., 
engineering director of the company. 


As well as providing much larger sizes of 


aluminium-alloy plate, particularly to meet the 
growing demands of the shipbuilding, chemical, 
aircraft and atomic-energy industries, the new plant 
will greatly augment the production capacity for all 
flat-rolled products. 

Contracts for further equipment, which will 
make the Kitts Green Works one of the most up- 
to-date in Western Europe, will be placed shortly. 


METAL 


INDUSTRIES 


“*Plastic-Coated Steel Sheet and Strip” 


[N the paper by W. N. Jenkins, B.Sc., A.M.I.E.E. 

published in the February, 1960, issue, the 
buildings shown in Figs. 3 and 3a have coloured 
infill panels and are shown as representing the type 
of construction to which factory-made infill panels 
using plastic-coated steel could be applied. The 
illustrations are acknowledged to Reginald H. 
Gallannaugh. 
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New British Double-action Power Press 





(Continued from page 214 


lubricated. Gears and links are of high-quality 
steel castings, shafts and pinions of alloy steel, 
eccentrics and eccentric pinions are straight spur, 
all other transmission gears being double helical. 

The clutch is of the pneumatically-operated, 
low-inertia insert type, designed for easy mainten- 
ance, and the brake is of similar design but spring 
applied. The removal of the inserts requires a 
minimum of breakdown time, and a combination 
of large friction surfaces and adequate ventilation 
ensures cool running. 

The heavy flywheel on anti-friction bearings is 
quill mounted, thereby eliminating high bending 
stresses on the shaft and ensuring true running. 


The draw and blankholder slides are individually 
counterbalanced by pneumatic cylinders with 
ample-capacity surge tanks, the controls of which 
are mounted in the column and are adjustable 
from floor level. The size of the balance cylinders 
ensures adequate allowance for tools. 


The centralized, full-flow, circulating pressure 
lubricating system ensures a measured supply of 
oil to each bearing and the system is protected by 
limit switches interlocked in the press control 
circuit to guard against failure. Slideways are 
grease-lubricated by a manually operated cen- 
tralized system. 

All electrical gear is built in to the press columns 
(Fig. 2) and consists of all motor starters and con- 
trol gear, including an infinitely adjustable multi- 
cam rotary limit switch. A setter’s panel is mounted 
at the front of the press and operator’s plug-in 
push button stations are available at each corner. 
Solenoid-operated auxiliary pneumatic circuits 
are fitted, together with sequence-timed rotary 
limit switches, and pneumatic and electric take-off 
points are incorporated for hand tools, etc. 


Two-speed clutch units can be incorporated in 
the press drive if required, and cushion equipment, 
overload devices, etc., can be incorporated to suit 
special requirements. 
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FEATURING EVENTS AND PERSONALITIES 


IN THE INDUSTRY 





FIRST ALL-BRITISH EXHIBITION 


IN 


U.S.A. TO BE HELD IN NEW YORK 


Her Majesty 
The Queen and 
President 
Eisenhower, 


Joint Patrons 





An aerial view of the Coliseum, 
New York, in which the British 
Exhibition will be held 





HF® MAJESTY THE QUEEN has graciously consented to 
lend her patronage to the first all-British Exhibition to 
be held in New York this year, and the President of the United 
States of America has willingly agreed to serve as co-patron 


with the Queen. 


British Overseas Fairs Ltd., organizers of the British Exhibition 
which will be held from June 10 to 26, also announce that they have 
concluded arrangements, with the approval of both the British and 
U.S. Governments, for the holding of a British Military Tournament 
and Tattoo in New York from June 18 to July 4. 


Progress of Plans for the 
British Exhibition 

The Exhibition will occupy the 
whole of the Coliseum. This mag- 
nificently equipped new exhibition 
building (shown above) is the 
recognized centre for exhibitions 
and trade fairs in New York and 
was the scene last June of the 
U.S.S.R. Exhibition, which occupied 
just over two of the four floors. 

The biggest single exhibit will be 
that of the British Government, 
which is being executed for the 
Board of Trade by the Central 


Office of Information. It will be on 
the first (f.e. ground) floor and will 
be the first exhibit to be seen by 
visitors to the Exhibition. It will 
use some entirely new display 
techniques to emphasize Britain’s 
position in the modern world and 
to show that she is in the forefront 
of modern scientific and techno- 
logical developments. This will be 
followed by a display of some of 
British Industry’s most outstanding 
recent achievements in engineering 
and industrial processes, put on 
jointly by the organizers and the 
Board of Trade. 


Surrounding this display will be 
a number of striking prestige 
exhibits organized by the following : 
Iron and Steel Industry; Ship- 
building Industry; British Broad- 
casting Corporation; Royal Mint ; 
London Clearing Bankers ; Port of 
London Authority; British Travel 
and Holidays Association (together 
with BOAC and BEA). 

For the display by the steel in- 
dustry it has been determined that 
it should portray the industry as 
vigorous and progressive, keeping 
abreast with the newest develop- 
ments in the steel centres of the 
world. 

The keynote of the show will be 
the high quality of British steel, 
arrived at through excellent crafts- 
manship-—based on long-standing 
tradition—-and produced by efficient, 
modern plant. 

The exhibits to be shown in New 
York have been selected in such a 
way as to follow the basic brief, 
and at the same time to be of the 

Continued in page 220 
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UNITED STEELS MOVE TO 
NEW HEADQUARTERS 


HE head office of The United 
Steel Companies Ltd., has 
been transferred from its existing 
premises in Westbourne Road to 
new headquarters at The Mount, 
Broomhill, Sheffield, 10, a journey 
of about 100 yards. Here, there is 
office accommodation for a staff of 
approximately 150 people, some of 
whom will be housed in The Mount 
itself, a 126-year-old building which 
has undergone extensive internal 
reconstruction, while others will be 
accommodated in an entirely new 
three-storey block and interconnect- 
ing wing which have been built 
behind the main building. 

It was in 1834 that William Flock- 
ton, a well-known Sheffield archi- 
tect, designed The Mount as a 
block of eight private houses sharing 
a common, pillared facade in the 


British Exhibition in New York 
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interest to the 


greatest possible 
layman and ex- 


American public 
pert alike. 

In ,order to achieve this, the 
available sources dealing with the 
American market have been explored, 
the export position studied, and the 
potentialities of the market assessed 
as accurately as possible. 

Also on the ground floor will be 
shown some of the G.P.O.’s unique 
collection of stamps, which they have 
lent to the B.O.F. for the Exhibition, 
including some of the original 
Penny Blacks, the first stamps ever 
to be used anywhere in the world 
There will also be a section to show 
the opportunities for U.S. invest- 
ment in the U.K., in which the 
Development Councils for Scotland, 
Northern Ireland, and Wales will 
take part, and a Central Information 
Bureau with separate enquiry 
counters staffed by the Board of 
Trade, the British Information 
Services in the U.S.A., the Dollar 
Exports Council, the Federation of 
British Industries and the British- 
American Chamber of Commerce. 

The main features on the second 
floor will be a large specially 
decorated area (60 ft. high, 130 ft. 
long and 110 ft. wide) devoted to 
the “cream” of British top- 
quality consumer goods, and along- 
side it a series of furnished rooms, 
both contemporary and traditional, 
in which some of our most beautiful 
furniture and furnishing fabrics, 
carpets, china, glass, cutlery, sports 


classical style. Flockton also de- 
signed the nearby King Edward VII 
Grammar School, formerly the 
Wesley College, employing a similar 
style. 

In general, it has been the inten- 
tion of the architects to preserve 
the original character of the old 
building; its facade is in fact 
scheduled as being of historic 
interest. In addition to a number of 
private offices, it contains a well- 
equipped kitchen on the second floor, 
serving three staff dining rooms. 

The interconnecting wing which, 
like the new block, has been designed 
to harmonize with the rear elevation 
of The Mount, contains lifts, 
conference rooms and other facili- 
ties. 

Special features of the new build- 
ing include a spacious printing 


goods and other consumer products 
will be shown. Also on this floor 
will be radio, TV and electronic 
equipment, and a wide variety of 
engineering goods. 

The third floor will house a 
magnificent display of British ma- 
chinery and engineering products 
of all kinds. Most of the great 
names of British engineering will 
be represented. The British Motor 
Show, which will also be on this 
floor, will be the biggest single 
industrial display in the Exhibition. 
It is the first time that the British 
automobile industry has shown a 
full range of commercial vehicles, 
both light and heavy, in the United 
States 

The atmosphere of the fourth 
floor will be quite different. An 
English inn, organized by the 
Brewers’ Society and staffed in 
traditional way by English bar- 
maids, will invite the American 
visitor to enjoy true British hospi- 
tality. The Scotch Whisky Associa- 
tion will show the skill which goes 
into making their famous product. 
A speciality grocery store will show 

and sell retail—-the high-grade 
British foodstuffs and beverages 
which have become increasingly 
popular in North America in recent 
years. Other shops will sell quality 
goods as souvenirs or gifts and there 
will be a special shop for sales of 
British periodicals, including British 
trade and technical journals. Addi- 
tional features being planned for 
this floor are an English garden, a 
cinema for showing filmed British 
television programmes and docu- 
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department, in which much of the 
general printing required by the 
company and its branches will be 
undertaken, and a mechanized 
accounts department. The latter 
incorporates an I.C.T. 1202 elec- 
tronic computer, which has been 
acquired to further the knowledge 
and application of new techniques 
to mechanized accounting. 

At the front of The Mount 
is an underground car park with 
accommodation for about 60 staff 
and visitors’ cars. Linked with 
this car park is a hexagonal building 
which incorporates workshops, a 
wash-down bay and parking space 
for company cars. It is intended to 
lay out a bowling green and flower 
beds over the car park in order 
to maintain the amenities of a largely 
residential neighbourhood. 


PRIME MINISTER CHIEF 
GUEST AT INSTITUTE 
OF METALS DINNER 


HE Prime Minister (The Rt. 

Hon. Harold Macmillan, M.P. 
has accepted an invitation to be the 
principal guest and speaker at the 
Annual Dinner of The Institute of 
Metals, which is to be held in the 
Great Room, Grosvenor House, 
London, W.1, on March 31, 1960 
The United States Ambassador has 
accepted to reply to the toast of 
“ The Guests.” 


mentary films, and a series of 
cartoons, selected by Punch and the 
New Yorker, to show “ How we 
Laugh Together.” 


Organization 

The overall planning of the 
Exhibition is in the hands of an 
Executive Committee as follows : 
The Rt. Hon. Lord Rootes, G.B.E. 
chairman of the Dollar Exports 
Council); Mr. W. H. McFadzean 
(president of the Federation of 
British Industries); Sir Hugh 
Stephenson, K.C.M.G., C.LE., 
C.V.O., O.B.E. (H.M. Consul- 
General in New York); Mr. Peter 
Garran C.M.G. (Commercial Minis- 
ter, British Embassy, Washington) ; 
Sir Norman Kipping, J.P. (Director- 
General of the Federation of British 
Industries and Chairman of British 
Overseas Fairs Ltd); Sir Francis 
Evans, G.B.E., K.C.M.G. (B.O.F. 
Liaison Officer for Supporting Pro- 
grammes); Sir Alexander Bracken- 
ridge, K.B.E., M.C. (chairman, 
Exhibition Liaison Committee in 
New York) ; Mr. W. P. N. Edwards, 
C.B.E. (managing director of British 
Overseas Fairs Ltd.). 
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FLASH-BUTT WELDING ARRESTER HOOKS 


T Sciaky BMW 4 (500-kVA) flash-butt welder seen in the picture above is 
fabricating the V-shaped arrester hook for the Skyray carrier-based aircraft. 

Detailed tests applied after welding subject the hook to 300,000 Ib. per weld 
in its heat-treated condition. Flash-butt welding used in this instance where the 
tubes and forged fittings are heated to a white hot plasticity prior to the butting 
force being applied, results in higher strengths than is normally attainable by 
fusion welding. The arrester hook is designed to withstand the tremendous 
shock that occurs when the aircraft, weighing nearly eight tons, ‘lands on’’ at 
high speed. 


New Marketing 
Arrangements for 
Cutting Tools 


HE manufacture and marketing 
in the United Kingdom of 
Surform and Surcut tools has now 
been transferred from Simmonds 
Aerocessories Ltd, to Firth Cleve- 
land Tools Ltd. Both companies 
are members of the Firth Cleveland 
Group. The Surform and Surcut 
Home Sales Office will remain at 
Stornoway House, Cleveland Row, 
London, S.W.1 


Export sales continue to be 
handled from Stornoway House by 
Simmonds Aerocessories Ltd. as 
selling agents for Firth Cleveland 
Tools Ltd., and distribution in 
Sweden, Denmark, Holland, Bel- 
gium, Germany and Italy con- 
tinues under the control of Sim- 
monds Aerocessories’ subsidiaries in 
those countries. Other local agencies 
remain unaltered. Simmonds Aero- 
cessories Pty. Ltd. continue to 
manufacture Surform and Surcut 
in Australia. 

Stenor Ltd. and British Lead 
Mills Ltd., both members of the 
Firth Cleveland Group, continue 
as selling agents to the garage trade 
and building industry respectively. 
They will also act as agents of 
Firth Cleveland Tools Ltd. 


Press Manufacturers Celebrate £10 MILLION STEEL MELTING SCHEME 
40th Anniversary 
WILL TAKE FIVE YEARS TO COMPLETE 


M® A. GRAHAM DOWDING, 
4 chairman and joint managing 


director of Dowding and Doll Ltd., THe. PEECH AND TOZER, 


machine-tool manufacturers, recently 
received two presentations to mark replacement of all their existing op 


of Rotherham, a branch of The 


United Steel Companies Ltd., are to spend £10 million on the 


en-hearth steel melting furnaces 


> > + of “= . . - , 
the 40th anniversary of his founding | by six electric arc furnaces of 110 tons capacity each. When completed 
of the firm. One, from the staff | : : ' : 

this will be the largest electric steelmaking plant in the world with an 


of “D. & D.” was a stereophonic 
radiogram and the other, from his 
co-directors of the Dowding group 
of companies (which includes Dowd- 
ing and Doll Ltd., Injection Moul- There are at present 21 open- 
ders Ltd., Plastic Tool Co. Ltd. and hearth furnaces at Steel, Peech and 
Wade Engineering Ltd.), a pair of Tozer—14 at Templeborough and 
hand-pierced silver dishes. seven at Rotherham—producing ap- 
The company have secured a | proximately 1,000,000 ingot tons 
further order, valued at £115,000, of steel per year. The existing 
from the U.S.S.R. for 20 British Templeborough melting shop is to 
Wiedemann turret punch presses. be adapted to house the new electric 
Model RA.4IP, with pantograph furnaces. This will mean demolition 
table and depressible stylus for of 14 120-ft. high chimneys which 
rapid short run piercing operations have been a local landmark. The 
—_ Rotherham melting shop will be 

CHANGE OF TELEPHONE demolished. 
NUMBER Initially, four electric furnaces 
HE telephone number of Elec- | of the swing-roof type will be 
tropol Processing Ltd., Trading installed, and it is planned to have 
Estate, Farnham, Surrey, has been the first of these in commission by 
changed to Farnham 3355. January, 1963. In order to make a 


annual capacity of 1,350,000 ingot tons of steel. It is also the largest 
single development scheme in the branch’s 80-year history. 


start on the plant, the first two open- 
hearth furnaces at Templeborough 
will close down in two years’ time, 
to be followed by others as the 
scheme progresses. 

Arrangements have already been 
made to maintain the existing level 
of steel production during the 
changover by fitting double oil 
burners to some of the furnaces and 
converting other to “ all-basic” 
refractory linings. 

No order has yet been placed for 
the supply of the electric furnaces, 
but almost everything apart from the 
electrical equipment will be manu- 
factured by Distington Engineering 
Co., Ltd.,a United Steel subsidiary. 





SHEET MIETAL NEWS 





£2 MILLION SCHEMES FOR NEW 
STAINLESS-STEEL PLANT 


ye on £2 million schemes to expand the production capacity 
for stainless steel is being undertaken by Samuel Fox and Co. 


Ltd., a subsidiary of The United Steel Companies Ltd. 


Pioneers 


of large arc furnaces in this country, Samuel Fox are regularly making 
stainless in their 70- and 80-ton furnaces and production at Stocksbridge 


is over 1,000 tons a week. 


The increased demand for stain- 
less-steel flat products has necessi- 
tated further expansion of rolling 
capacity. Recently, Samuel Fox 
announced a {1 million project to 
modernize their Stocksbridge hot 
mill which will enable them to 
produce sheets and plates up to 
2 in. thick and 6 ft. wide by the 
middle of this year. 

The cold mill is already capable 
of rolling 6-ft. wide sheets as the 
result of a carefully planned engin- 
eering operation during the summer. 
In the two weeks when production 
stopped for the works’ summer 
holiday, this mill was completely 


Fork Trucks for Steel 
Stores 
HE Steel Company of Wales 
have ordered Yale Series 51 
8,000-lb. capacity fork-lift trucks 
for use in the re-organization of 
their main engineering spares stores 
at Ffrwdwylit and Abbey. When 
completed, the stores will hold 
60,000 different stock items valued 
at about £4 million. More trucks 
will be required as the stores become 
fully palletized. 

The trucks are fitted with a side 
shift attachment, side, tail and spot 
lights, very high capacity batteries, 
canopy guards and discharge in- 
dicators. 


Gauge and Toolmakers’ 
Association Trade 
Luncheon 


HE next trade luncheon to be 
organized by the Gauge and 
Tool Makers’ Association will be 
held on Thursday, March 31, 1960, 
at the Savoy Hotel, London. 
The Guest of Honour and Chief 
Speaker on this occasion will be the 
Parliamentary Secretary to the 
Board of Trade, Mr. John Rodgers, 
M.P. Present at the luncheon as 
Distinguished Guests of the Assoc- 
iation will be a number of leading 
personalities in industry and Her 
Majesty’s Government. 








rebuilt and widened from 42 in. 
to 84 in. 

Work is to begin shortly on a 
scheme at Shepcote Lane Rolling 
Mills Ltd. (in which Samuel Fox 
have a one-third interest), to expand 
the production of wide stainless 
steel coils from 450 to 800 tons per 
week. Additions to the plant will 
consist of a second 42-in. Sendzimir 
cold mill and a fourth softening and 
descaling line, with extensions and 
modifications to existing ancillary 
plant, an extra coil build-up line, 
and a new furnace for softening 
ferritic steels. 
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IMPORTANT ROLLING MILL 


ORDERS FROM AUSTRALIA 


RDERS worth nearly £700,000 

for electrical equipment for 
Australian rolling mills have been 
obtained by A.E.I. Heavy Plant 
Division, Rugby, from Australian 
Electrical Industries Pty. Ltd. 

The largest order is for drives 
for a new 5-stand tandem cold-strip 
mill which will roll wide strip at a 
maximum speed of 5,000 ft. per 
min. Motors with a total output 
of 20,750 h.p. will drive the mill 
and its tension reel, and the genera- 
tors supplying direct current to the 
motors will be driven by two 
10,000-h.p., 750-r.p.m. synchronous 
motors. Stand 1 will be driven 
by a single-unit 2,000-h.p. motor ; 
stands 2, 3 and 4 each by a double- 
unit 4,000-h.p. motor ; stand 5 by a 
triple-unit 5,500-h.p. motor; and 
the tension reel by a triple-unit 
1,250-h.p. motor. Most of the 
control equipment for this mill will 
be manufactured in Australia to suit 
the control scheme designed by 
Heavy Plant Division engineers, but 
** Magnestats ”’ (magnetic amplifiers) 
supervisory control panel, high- 
speed circuit breakers, and rheostats 
are being supplied from Britain. 


B.W.R.A. New Address 
The address of the London Office 
of British Welding Research Assoc- 
ciation is now 19, Fitzroy Square, 
London, W.1. Telephone : EUSton 
9595/6.. Telegrams: Weldaserch, 
Wesdo, London. 








MERGER OF BISRA INFORMATION 
AND DEVELOPMENT SECTIONS 


ISS I. M. Slade, BISRA’s 

Information Officer for many 
years, has relinquished that post 
to take on consulting duties in the 
Association’s Operational Research 
Department at the Battersea Labora- 
tories. She will be closely concerned 
with ergonomic studies, especially 
in connection with problems involv- 
ing safety and protective clothing, 
a field in which she has for long been 
an authority. 

Mr. L. W. Stevens-Wilson, for- 
merly Head of the Development 
and Steel User Section, has accord- 
ingly taken over new responsibilities. 
The distribution of information, the 
handling of inquiries, and the 
development and exploitation of the 
results of research, all of which are 
related, have been combined into a 
single unit. This will be called 
Development and Information 
Services, with Mr. Stevens-Wilson 
as head. 


Gas Carburizing for the 
Motor Industry 


ILD-BARFIELD Electric Fur- 

naces Ltd., Watford, Herts, 
announce that orders have recently 
been received from The Rover Co. 
Ltd., for gas carburizing furnaces 
having useful work space dimen- 
sions 16 in. dia. by 32 in. deep, and 
from Leyland Motors Ltd., for equip- 
ment with a capacity 24 in. dia. 
by 46 in. deep. All these furnaces 
will employ “ Carbodrip” as the 
gas carburizing medium in the drip 
feed method. 


NEW HOT STRIP MILL FOR 
RICHARD THOMAS AND 
BALDWINS 


HE order for the building of the 
68-in. wide hot-~strip mill for 
the new Spencer Works, Newport, 


Mon., of Richard Thomas and 
Baldwins Ltd., has been placed with 
Davy and United Engineering Com- 
pany Ltd., Sheffield. The value 
of the contract exceeds £4 million. 

The new mill will go into pro- 
duction in October, 1961, and will 
have an initial output of about a 
million tons of steel strip a year, but 
is being designed for an eventual 
output of around three million tons 
a year. 

Davy-United will collaborate on 
the project with their American 
associates, United Engineering and 
Foundry Company, Pittsburgh, who 
are to build the slabbing mill and 
most of the cold-rolling plant for 
the Spencer Works. 
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HEATING VITREOUS- 
ENAMEL FUSING FURNACES 


INCE the development of the 
Incandescent Jetube radiant 
heating element for use in vitreous- 
enamel fusing furnaces was referred 
to last year, two prototype furnaces 
using specially designed Jetubes 
have been built and tested by the 
Development Division of the In- 
candescent Heat Co. Ltd. 

Now the first batch furnace using 
this system has been built for an 
important vitreous enamelling works. 
A continuous split crown furnace, 
also heated by Jetubes, has just been 
commissioned at the works of Smart 
and Brown Ltd., Spennymoor, Co 
Durham 

The Jetube radiant element 
which may be gas or oil-fired) is 
claimed to give flexibility of opera- 
tion, and allows the use of a highly 
insulated furnace structure with low 
thermal storage. Consequently 
fuel consumption is low, and output 
is greatly increased. Jetubes have 
already gained wide acceptance in 
industry as heating elements in 
batch and continuous furnaces for 
carburizing, hardening, annealing 
and stress-relieving. 


NEW STEEL PROJECT FOR 
BIG 


NIGERIA? 

A European s eel organi- 
4 zation--unnamed— is said to 
have approached the Federal Gov- 
ernment of Nigeria to consider a 
possible basis for participation in a 
£500,000 steel mill project, states a 
Barclays Bank D.C.O. message from 
Lagos. 

The project is for the production 
of reinforced steel rods from domes- 
tic ferrous scrap, which is at present 
being exported. 


CAR FACTORY EXTENSION 
ARMER BROTHERS (SHIF- 
NAL) LTD., of Shifnal, Shrop- 
shire, a company in the Metal In- 
dustries Group, has secured a con- 


tract for the design, fabrication, 
erection and sheeting of new factory 
buildings for Jensen Motors of 
West Bromwich. The main con- 
tractors are Neenan (Contractors) 
Ltd. of West Bromwich. The new 
buildings will provide Jensens with 
an additional 100,000 sq. ft. of floor 
space. 
British Agency for 
Continental Machine Tools 

XCLUSIVE distributors in the 

U.K. for the range of Zerbst 
heavy-duty facing and short bed 
lathes are Elgar Machine Tool Co. 
Ltd., 172-178, Victoria Road, Acton, 
London, W.3. 





BIRMINGHAM ALUMINIUM STOCK- 
HOLDERS MOVE TO NEW PREMISES 


NE of Britain’s leading aluminium stockholders, Aston Aluminium 
Warehouse Co. Ltd., of Wheeler Street, Birmingham, 19, has, 
for the third time, moved to extensive new accommodation, this time 


in Clement Street, Birmingham. 


The new building is constructed 
wherever possible with the use of 
aluminium. The roof, window 
frames, curtain walling, etc., are 
made in light alloy, the curtain 
walling, window frames and fittings 
having been anodized in some cases 
in natural colour, and in others 
dyed. The spacious well-planned 
warehouse and adjoining depart- 
ments have all been designed solely 
for the storage and re-sale of alu- 
minium. The warehouse is heated 
by oil, in order to maintain an 
even temperature, and to overcome 
temperature changes and consequent 
condensation. The offices occupy 
two floors and have floor heating 
thermostatically controlled. 


Rapid Growth Since 1949 

The rapid growth of the company 
since its formation in 1949 indicates 
the essential need for the metal 
stockholder specializing in alu- 
minium and aluminium = alloys, 
particularly when a prompt delivery 
service can be offered. 


‘OBITUARY 


Lemner : Among the passengers 
in the air disaster in Turkey on 
January 19 was Mr. Rune Lemner, 
manager of the marketing depart- 
ment of Atlas Copco AB, Stock- 
holm. 

Mr. Lemner fiew from Stockholm 
on the morning of January 19 to 
make a survey of the sales activities 
of the Atlas Copco organization 
throughout the Middle East with a 
view to further expansion of the 
company’s activities. This was to 
have been his second long-distance 
business tour since his appointment 
as marketing manager in September, 





CHANGES IN MARKETING ARRANGEMENTS 


An essential feature of a specialist 
warchouse is to pay careful attention 
to probable new outlets for the metal. 
In recent months there has been a 
growing interest in the use of 
aluminium alloys in commercial 
transport and in the building indus- 
try. New designs for lorry bodies 
calling for special sections in light 
alloy have become popular. The 
company, to meet this need, has 
set up a separate organization 
Alloy Transport Sections Ltd. 
first to meet from stock supplies of 
special sections, plate and ancil- 
liaries for the lorry body builder ; 
second to supply a completely 
broken-down kit and finally for 
quick assembly of light-alloy lorry 
bodies on the spot. 

For the building trade, Aston 
Aluminium Warehouse Co. Ltd. 
carry stocks of many special items 
with aluminium-alloy hook bolts, 
nails, etc., and provide also a 
service for bending and shaping 
sheet for tingles, gutterings, cap- 
pings and flashing. 
when he succeeded Mr. Olo! 
Nibell 

Born in Stockholm on May 16, 
1918, Mr. Lemner joined the Atlas 
company in 1943 as a sales engineer. 
In July, 1945, he became sales 
service engineer in Buenos Aires. 
A transfer to the group’s Peruvian 
company followed in September, 
1950, and he was appointed mana- 
ging director of that company in 
1953. 

His services in South America did 
much to consolidate the interests 
of the Atlas Copco organization 
in the Latin American market. 

He leaves a widow and three small 
daughters. 


FOR ELECTRICAL SHEET AND STRIP 


ICHARD Thomas and Bald- 
wins Ltd. announce that all 
sales of electrical sheet and strip 
manufactured at their Midland 
Section will be handJed by Richard 
Thomas and Baldwins (Sales) Ltd. 
For this purpose the present Mid- 
land Section sales department for 
electrical sheet and strip will be 
transferred to Richard Thomas and 
Baldwins (Sales) Ltd., but will 
continue to operate from Wilden, 
Stourport-on-Severn. 
Mr. P. M. J. Boulasse has been 


appointed manager of the depart- 
ment and will be situated at the 
head office of Richard Thomas and 
Baldwins (Sales) Ltd., at 47, Park 
Street, London, W.1. 

Mr. G. F. Astle and Mr. R. G. 
Martindale, M.Sc., M.1.E.E., have 
been appointed joint sales managers 
of the department and both officials 
will be situated at Wilden to which 
office all correspondence concerning 
sales matters should continue to be 
addressed. 





Aluminium Logging Flume 
for Sweden 


LOGGING flume of welded aluminium sheet supported on a 
steel and concrete framework, about 4 miles long and with a 
capacity of 25,000 logs per hour, was completed and taken into use 
iast summer at the 375-MW Stornorrfors power plant, which is 


Sweden’s largest. 

The water-conveying part of the 
flume is considered to be completely 
maintenance-free. The construction 
design and model testing were 
carried out by the Swedish State 
Power Board, and the sheet metal 
was delivered by AB Svenska 
Metallverken, Sweden’s largest en- 
terprise in the non-ferrous metal 
field 

The flume consists of 983 ele- 
ments, 20 ft. long, composed of the 
aluminium segment and the steel 
framework. The segments have 
been welded together from a series 
of five aluminium sheets, 3 mm. 
thick, each set weighing 400 lb. The 
framework is composed of length- 
wise supporting box-girders resting, 
in their turn, on steel sections 
anchored to ground sills of concrete. 

The gradient of the flume, at 
10 deg., is practically even over 
the entire course, and it passes on 


EXCHANGING 
ALUMINIUM FOR 
MAGNESIUM 


HE signing of an agreement 

with the Dow Chemical Co. 
of Midland, Michigan, covering the 
exchange of aluminium for mag- 
nesium was concluded recently for 
Aluminium Ltd. by its subsidiary, 
Magnesium Co. of Canada Ltd. It 
will run to 1971. 

The company said that the 
continued production of magnesium 
at the Aluminium Co. of Canada 
Ltd.’s smelter at Arvida, Quebec, 
is uneconomic and is being in- 
definitely suspended. The plant 
has an annual capacity of 4,000 tons 
of magnesium. 

In future, Magnesium Co. of 
Canada Ltd. (Magcan) will get 
magnesium for its sales in world 
markets partly from the Dow 
Chemical Co. under the terms of 
the agreement which provide for 
the exchange of increasing quanti- 
ties of both metals as required 
Part of Magcan’s requirements will 
also be obtained under an agree- 
ment with the Canadian company, 
Dominion Magnesium Ltd. 





top of a blast-stone bank close to the 
river. When building the flume a 
specially designed erecting winch 
was used, which travelled on the 
box-girders as on rails. An average 
of 10 units per day were assembled, 
making it possible to perform the 
entire building in little over three 
months. 

A certain amount of prefabrica- 
tion at the Stornorrfors power 
station facilitated rapid erection. 
The aluminium segments and frame- 
work were bored and _ screwed 
together at this site, whereupon the 
assembled sections were transported 
to the mounting stations in crates 
holding five at a time. A rubber 
asphalt compound, ‘‘ Tiger Rubber” 
was used to seal the aluminium and 
steel parts together, whereas pro- 
filed synthetic-rubber plating joined 
the overlapping aluminium segments 
to each other. 


SUPER-PURITY ALUMINIUM IN ETON ROOF 


2 specification of super-purity aluminium 
for the weathering of the new roof of Eton College chapel, is 


Co. Ltd. 
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IDEAL HOMES AT 
OLYMPIA 


SODAY, March 1, sees the 
‘| opening of the “ Daily Mail ” 
Ideal Home Exhibition at Olympia, 
London. Featured will be the 
story of the development of the 
Post Office, which not only is an 
integral part of modern life, but 
also through its various depart- 
ments, Carries out important and 
fundamental research work on a 
wide range of subjects. 


PLATE FINISHING LINE FOR 
JAPANESE STEEL MILL 

NEW heavy plate mill is 

being installed by the Kawasaki 
Steel Corporation, Chiba/Japan 
The plant is scheduled to go into 
production during the first half of 
1961. Schloemann Aktiengesell- 
schaft, Dusseldorf, are supplying 
the entire finishing-line equipment 
beyond a roll stand having a 165} 
in. barrel length. The equipment 
includes roller tables, cooling beds, 
two hot levellers, a rotary trimming 
shear, a rotary slitting shear, two 
rocking shears and conveying equip- 
ment. 


supplied by the British Aluminium 


representative of the changing attitude of architects and builders towards the 


light metal. 


Although the material has now been in regular use for over 60 


years, it is only comparatively recently that aluminium has become a conventional 


building material rather than a new and experimental one. 
The picture shows a view across the roof of the 15th Century building. 


The 


architects were William Holford and Partners, and the executive architect was 


Edward Duley. 


The super-purity aluminium will eventually weather to an even 


«medium-grey colour, in keeping with the originai appearance of the chapel. 
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Books for Your Library 


Sheet Metal Shop Practice. 
Leroy F. Bruce. London : 1959. 
The Technical Press Ltd., 
London, S.W.3. 265 pp., 40s. 
net. 

S an introduction to sheet-metal 

work this book has much in its 
favour. Beginning with a chapter 
which deals somewhat fully with 
the tools used by the sheet-metal 
worker, from simple hand tools 
to bench and machine tools with 
which every sheet-metal workshop 
should be equipped, the author goes 
on to describe the common materials 
and supplies used in this class of 
work. Next, the processes of work- 
ing sheet metal are dealt with 
systematically, which include cut- 
ting, folding, punching, drilling, 
riveting, grooving, crimping, bead- 
ing and wiring. There is a useful 
chapter on soldering which covers 
the process in detail as well as the 
preparation of soldering fluxes. 

Towards the end of the book the 
principles of pattern development 
are dealt with, covering the three 
principal methods, radial line, paral- 
lel line, and triangulation. The 
chapter on radial line development 
includes the development of right 
cones and its frustums, and also 
square and hexagonal prisms. That 
on parallel line development covers 
pipe elbows and tee joints between 
pipes of equal diameters, and the 
chapter on triangulation deals with 
tallboy transformers and ordinary 
breeches pieces. The section on 
pattern development does not take 
the subject sufficiently far to meet 
the requirements of the average 
craftsman, but is a useful introduc- 
tion to the subject for the beginner. 
Finally, a short chapter on electric 
welding concludes the work. 

On the whole this book is an 
excellent publication for the young 
student of sheet-metal work, particu- 
larly those still attending pre- 
vocational schools. 

A. DICKASON. 


Fliesspressen von Stahl. Heinz 
D. Feldmann. Berlin: 1959. 
Springer-Verlag. 208 pp. DM. 
31.50. 

WENTY-FIVE years ago the 
first reported experiments on 
the cold extrusion of steel were 
made in the Neumeyer workshops at 
Niirnberg. As a result of the 
developments which followed these 
first bold experiments, cold extru- 
sion ceased to be confined to the 
soft metals and a new mass- 
production technique of remarkable 


potentialities was born. Evidently 
this was soon appreciated by the 
German authorities, for little infor- 
mation about the process leaked out 
of Germany until after the end of 
World War II. From this time 
interest in the cold extrusion of 
steel has become widespread, but 
there is still a serious lack of authori- 
tative published information which 
can guide the manufacturer who is 
considering an application of this 
specialized technique in his own 
production. 

For this reason a book on the cold 
extrusion of steel written by an 
engineer who has been closely con- 
cerned with developments at Neu- 
meyer, and who is an acknowledged 
world authority on the subject, is 
a timely and important event. It is 
to be hoped that British engineers 
who seek an introduction to the 
subject will not be too greatly 
deterred by the fact that it is in the 
German language. Simple presenta- 
tion and numerous diagrams provide 
a considerable reward for a small 
effort in translation. 

For a book of just over 200 pages 
the treatment of the subject is 
remarkibly comprehensive. After 
a short descriptive introduction the 
theoretical background of the sub- 
ject is discussed in the second 
chapter, but the objectives in this 
section, as in the whole book, are 
essentially practical. Calculations of 
the work of deformation and of tool 
loads are based on a relatively 
simple mathematical approach, using 
approximate equations. A particu- 
larly simple treatment, illustrated 
by worked examples, makes use of 
factors for the material’s resistance 
to deformation and the efficiency 
of deformation which are evaluated 
experimentally. Nomograms are 
provided for estimating load re- 
quirements for a wide range of 
materials and conditions of extru- 
sion. Perhaps even more useful are 
the experimental determinations of 
working loads and power consump- 
tion given in the next section. These 
cover a fairly wide range of carbon 
steels and a variety of conditions 
of extrusion. 

There follows a discussion of the 
characteristics of different types of 
steel in the context of the cold 
extrusion process. Attention is given 
to composition, microstructures, 
methods of testing and examination 
of flow-line structures. In a useful 
appendix, graphs for the work and 
the deformation loads are given for 
eight different steels, together with 
their analyses and microstructures. 








Subsequent sections deal with 
design of components for extrusion 
with iJlustrations of a great variety 
of components successfully extruded 
and a number of worked examples 
of the design methods used. Brief 
comparisons are made with some 
alternative methods of production. 
Later chapters deal with tool design, 
tool materials, presses and special 
equipment. Those who have 
practical experience of cold extru- 
sion may be disappointed that Dr. 
Feldmann has not found space to set 
out his views on tool design and 
press design even more critically 
and in greater detail. Clearly these 
are of crucial importance in a pro- 
cess involving punch loads often well 
in excess of 100 tons per sq. in. It 
may be argued that the space given 
to such subjects as elementary 
metallurgy, the design of trans- 
ducers for load measurements, types 
of furnace and even protective 
atmospheres, might well have been 
sacrificed to increase the penetra- 
tion and precision of these more 
vital sections. 

The book is well printed and 
produced by Springer-Verlag and 
it is surprising to find it lacks an 
index. It should also be mentioned 
that practically no references are 
made to British or American work 
since 1953 in an otherwise useful 
literature survey. 

However, there is no doubt that 
this book will be useful to all who 
work in the field of the cold extru- 
sion of steel and as an introduction 
to the subject it can be recom- 
mended unreservedly. 

D. V. WILson. 


Compilation of ASTM Stan- 
dards Relating to Coated 
and Uncoated Iron and Steel 
Sheet and Strip, A-1, A-5. 
Philadelphia: 1959. American 
Society for Testing Materials, 
1916 Race Street, Philadelphia, 
Pa., U.S.A. 148 pp. $3. 

HESE ASTM standards relat- 
ing to coated and uncoated 

iron and steel strip are being issued 
for the first time. There are 21 
standards in the volume including 11 
specifications for steel sheet and 
strip, three specifications for metallic 
coated steel sheet, two specifications 
for wrought iron sheet, and one 
specification for metallic coating 
materials. In addition there are four 
methods of test. 


Handbook on Non-destructive 
Testing. London: 1959. Bri- 
tish Welding Research Associa- 
tion, 19, Fitzroy Square, 
London, W.1. B.W.R.A. have 
informed us that the above 
publication is now out of print 
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APPOINTMENTS and 
STAFF CHANGES 


A.E.I (Rugby) Ltd., formerly 
the British Thomson-Houston Com 
pany Ltd., announce the appoint- 
ment of Mr. D. Edmundson, B.Sc., 
M.1.E.E., as general manager, Rug- 
by Works. This will enable Mr 
H. E. Cox, who has been general 
manager since 1957, to devote his 
time to the duties of deputy director 
of Manufacture. 

Mr. Edmundson, a native of 
Gateshead-on-Tyne, was educated 
at Saffron Walden and Rugby 
College of Technology and Arts and 
served an engineering apprentice- 
ship with BTH. In 1934, he became 
a design engineer in A.C. Engineer- 
ing Department, Rugby, and liaison 
engineer with Motor Department, 
Trafford Park, Manchester. In 
1940 he was appointed head of the 
Electrical Laboratory, and in 1946 
test engineer, Rugby Works, even- 
tually becoming superintendent, 
Test Department. In 1957, Mr 
Edmundson became assistant mana- 
ger—-Manufacturing, being  pro- 
moted manager—-Manufacturing on 
January 1, 1959. 


+ * o 


The Minister of Labour, Mr. 
Edward Heath, announces that he 
has re-appointed the Rt. Hon. Lord 
Crook, J.P., and Mr. J. C. Poole, 
C.B.E., M.C., to be chairman and 
vice-chairman respectively of the 
National Dock Labour Board for 
the period January | to December 31 
1960. 

He has also appointed the four 
employers’ representatives and four 
workers’ representatives nominated 
by the National Joint Council for 
the Port Transport Industry to serve 
as ordinary members on the Board 
for the same period. 

* * * 


Mr. B. Rosen has been appointed 
managing director of Sandvik 
Swedish Steels Ltd., Halesowen, 
Birmingham. 

He succeeds Mr. Olof Grundberg, 
who has been managing director 
since 1947, 


rhe following senior appoint- 
ments to the Spencer Works, now 
under construction at Llanwern, 
near Newport, Mon., are announced 
by Richard Thomas and Bald- 
wins Ltd.: 

Mr. D 
ant and general office 
Mr. L. B. Davies, 
manager; Mr. F. C. Fone, office 
manager; Mr. W. M. Goatman, 
public relations officer; Mr. K. 
Hollingsworth, manager, staff and 
labour relations department ; Mr. D. 
Knights, traffic manager ; Dr. G. G. 
Mathew, medical officer. 

The appointment of Mr. W. O 
Campbell Adamson as general man- 
ager, Spencer Works, was announced 
last year 


* * * 


The Pressed Steel Co. Ltd., 
announce that Mr. John L. Lutyens, 
M.A., A.M.I.Mech.E., has joined 
its organization as group director of 
research, and becomes a member of 
the Motorcar Body Divisional Board. 

Mr. Lutyens was educated at 
Rugby School and Clare College, 
Cambridge, where he obtained a 
first class honours degree in mech- 
anical sciences. He served in the 
Royal Engineers during World War 
II with the rank of Major. 

* . * 


Mr. K. W. Sims has been ap- 
pointed export promotion manager 
of C. C. Wakefield and Co. Ltd., 
parent company of the Castrol Oil 
Group. 

Kenneth Sims, who is 39, joined 
the company in 1951 as an indus- 
trial oil sales representative. In 
1954 he was transferred to the 
Overseas Division and posted to 
Cyprus as resident manager, Middle 
East. Three years later, he returned 
to headquarters and was then 
attached to the Group’s American 
subsidiary, Castrol Oils Inc., as 
sales manager. 

* * a 


Mr. Hartford M. King, O.B.E., 
sales director of Geo. W. King Ltd., 


Benallick, chief account- 
manager ; 
commercial 
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Stevenage, Herts, has been ap- 
pointed assistant managing director. 


* 7: * 


Associated Electrical Indus- 
tries Ltd., have appointed Sir 
Arthur Elton, Bart., to be Controller 
of their Central Information Depart- 
ment. Sir Arthur was formerly in 
the Public Relations Division of 
Shell International Petroleum Co., 
and before that was chairman of the 
Film Centre and adviser to Shell 
and other companies. 

Mr. S. C. Leslie, who was 
appointed a year ago as A.E.I.’s 
consultant on information policy 
has been acting for the past six 
months as the head of the Central 
Information Department during the 
process of its establishment. He will 
now resume his consultancy duties 
in the wider field of both external 
and internal policy on information. 

Continued tn facing page) 
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S. W. BARTLAM 


Mr. S. W. Bartlam who, for 
47 years has been export manager of 
W. Canning and Co. Lid. retired 
at the end of 1959. During his long 
period of service with the company 
Mr. Bartlam had contact with 
almost every country in the world. 


. 7 +. 


Dr. Maurice Cook, who has been 
chairman of I.C.1. Metals Division 
for the past two years, retired from 
the company’s service at the end of 
last year. His successor is Mr. 
Michael Clapham, a joint managing 
director. 

Dr. Cook Ph.D. (Cambridge), 
D.Sc. (Manchester), joined the 
research department of Kynoch 
Ltd. in 1926. He was appointed 
research manager of the Metals 
Group of I.C.I. in 1938, and direc- 
tor in charge of research and de- 
velopment, Metals Division, in 1942. 
He became joint managing director 
in 1951 and chairman in 1957. Until 
his retirement he was a director of 
Yorkshire Imperial Metals Ltd. 

Dr. Cook has served on the 
General Council of the British 
Standards Institution, the Inter- 
Service Metallurgical Research 
Council, the Welding Research 
Council, the Council of the Electro- 
depositors’ Technical Society and 
the Ministry of Supply Metallurgy 
Committee. 

A former president of the Insti- 
tute of Metals, Dr. Cook is also a 
past-president of the Institution 
of Metallurgists ‘of which he is a 
Founder Fellow). He is chairman 
of the British Non-Ferrous Re- 
search Association, a vice-president 
of the British Non-Ferrous Metals 
Federation, a member of the board 
of the British Nuclear Energy Con- 
ference and a member of the general 


board and executive committee of 


the National Physical Laboratory. 

Mr. G. A. D. Smith has been 
appointed commercial managing 
director of the Metals Division. 

Mr. Smith, who is 47, joined the 
secretary’s department of the Divi- 
sion in 1936. 

After war service, Mr. Smith was 
appointed personal assistant to the 


commercial managing director of 


Metals Division. He is at present 
vice-chairman of the British Non- 
Ferrous Metals Federation Rolled 
Metal Group, chairman of the 
Locomotive Plate and Rod Group 
and a member of the Federation 
Council. He was appointed to the 
board of I.C.I. Metals Division in 
1951 and has since served as sales 
director and commercial director. 
* * * 

Dr. J. G. Pearce, C.B.E., has been 
appointed as a consultant to the 
Alloys Division of Union Carbide 
Ltd., and will work in collaboration 
with Dr. A. M. Sage and his team 
in their development programmes. 

Mr. G. V. Jones, A.I.M. has 
joined the Development Depart- 
ment of the Alloys Division. He will 
mainly be concerned with develop- 
ments associated with the cast iron 
industry. 

7 * * 


Pearson Panke Ltd. announce 
that Mr. Leslie Power has recently 
joined their staff as representative 
for the Midland area. 

The appointment is in line with 
their general policy to employ 
qualified engineers as representa- 
tives. Mr. Smith has considerable 
experience of power presses and 
machine tools and will deal with 
the full range of Schuler and Schuler- 
SMG mechanical and hydraulic 
presses, and sheet metal working 
machinery, Ungerer roller levellers, 
Erichsen sheet metal testing mach- 
ines, E.S. photo-electric guards, etc. 

* * o 


Mr. W. H. Wentworth Ping has 
been appointed general sales mana- 
ger of Firth-Vickers Stainless 
Steels Ltd., of Sheffield. Mr. Ping 
was previously sales development 
manager. 

Mr. D. G. Gill-Davies has been 
appointed export sales manager and 
Mr. D. W. Smith, assistant export 
sales manager. 

* * * 


Mr. S. C. Sidaway has recently 
joined Electro Mechan-Heat Ltd., 
of Lower Teddington Road, King- 
ston-on-Thames, Surrey, as repre- 
sentative in the Midlands and 
Northern Counties. Mr. Sidaway 
was previously with The British 
— Welder and Machine Co. 
td. 


Wingard Ltd., Chichester, an- 
nounce that Mr. L. A. Dumper, 
A.M.1.W.M., A.M.B.I.M., has been 
appointed a director. 

Mr. Dumper joined the company 
in 1955 as production controller, 
being promoted to works manager in 
1956 and divisional controller in 
1958. The position he now holds is 
director and divisional controller of 
the Manufacturing Division. 

* om 7 

Mr. A. W. Graham has taken 
over the appointment of manager, 
Northern Area Electro-Chemical 
Engineering Co. Ltd. from Mr. 
H. Maxwell. His address is Chad- 
dock Industrial Estate, Astley, Nr. 
Manchester. Tel.: Atherton 1364 

Mr. Maxwell has been appointed 
sales manager and will operate from 
the company’s head office at Sheer- 
water, Woking, Surrey. 

* * * 

Wakefield-Dick Industria) Oils 
Ltd. have appointed J. W. Davies 
as their representative for the 
Sheffield area, in succession to A. S. 
Watson, who has retired after 35 
years’ service with the company. 

After war service with R.E.M.E., 
John Davies, who is 35, joined Davy 
and United Engineering Co. Ltd. in 
1947 and became successively, sec- 
tion leader, assistant lubrication en- 
gineer and, finally, engincer-in- 
charge of the lubrication depart- 


ment. 
* * 


Mr. Frank W. Townsend, M.B.E., 
manager of the model shop and test 
gear department of The Plessey 
Company Ltd., retired recently 
after 28 years’ service with the 
company. 

Mr. A. G. Clark, chairman of the 
company presented Mr. Townsend 
with a motor mower and a cocktail 
cabinet complete with drinks and 
glasses. 

7 * * 


Mr. J. L. Steane has joined the 
staff of The Bronx Engineering 
Co. Ltd., as sales engineer. He has 
wide experience of the equipment 
manufactured for the sheet and 
plate metalworking industries and 
will have special responsibilities in 
areas extending from the north 
Midlands to the north of England. 


* * * 


Elcontrol Ltd. announce that 
Mr. B. A. Worswick, B.Sc. (Hons.), 
A.Inst.P., has been appointed tech- 
nical director with a seat on the 
board. 

Mr. Worswick was until recently 
chief engineer of Fischer and Porter 
Ltd., and previously chief develop- 
ment engineer of Bailey Meters and 
Controls Ltd., after having served 
for some years with I.C.1. Ltd. 
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Forthcoming 
Ewents ... 


March 4 
Institute of Metal Finishing 
London Branch). Fourth Annual 
Practical Platers’ Night, at the 
Constitutional Club, 28, Northum- 
berland Avenue, London, W.C.2 
6.30 p.m 


March 9 

Institute of Welding (South 
London Branch). “ The Future 
of Gas Shielded Welding,” by A. A. 
Smith, at 54, Princes Gate. 7.30 
p.m. 

Institute of Sheet Metal En- 
gineering (Midland Branch). An- 
nual general meeting and film show, 
at the College of Technology, 
Gosta Green, Birmingham. 6.45 
p.m. 

North Wales Metallurgical 
Society. ‘‘ The Physical Chemis- 
try of Steelmaking,” by J. Pearson 
B.1.S.R.A.), in the Lecture Theatre, 
Flintshire Technical College, Con- 
nah’s Quay. 7 p.m. 


March 14 

Institution of Plant Engineers 
Merseyside and North Wales 
Branch). Annual general meeting 
and film, “‘ Tubular Engineering,” 
at the Exchange Hotel, Liverpool 
7.15 p.m. 

Sheffield Metallurgical Associ- 
ation (joint meeting with Society 
of Engineers and Metallurgists). 
All-day symposium on the hot 
extrusion of steels. 


March 15 


Institute of Sheet Metal En- 
gineering (South West Branch). 
“The Designer versus the Production 
Engineer,”’ discussion in the depart- 
ment of engineering, University of 
Bristol. 7 p.m. 


March 16 

Institute of Welding (North 
London’ Branch). “ Improved 
Steels and their Weldability,” by 
J. F. Wilkinson, at 54, Princes Gate, 
S.W.7. 7.30 p.m. 

Institute of Sheet Metal En- 
gineering (North West Branch). 
Annual general meeting and film 
show, at the Manchester College of 
Technology. 7 p.m. 

Society of Instrument Techno- 
logy (Bristol Section). “Hy 
draulic Servos,” by Prof. E. B 
Pearson, in the Department of 
Physics, University of Bristol, The 
Royal Fort, Bristol, 8. 7.30 p.m 


March 17 

Institute of Metals (Birming- 
ham Local Section). Annual 
general meeting and chairman’s 
address, at the College of Techno- 
logy, Gosta Green, Birmingham. 
6.30 p.m. 

Newport and District Metal- 
lurgical Society. ‘ Manufacture 


of Tonnage Oxygen and its Influence 
on Steelmaking,” by J. L. Harrison 
British Oxygen Gases Ltd.), at the 
Whitehead Institute, Cardiff Road, 
Newport, Mon 


7 p.m. 


March 22 
Society of Instrument Tech- 
nology (Cheltenham Section). 
‘** Machine Tool Control,” by H. A 
Prime, at the Belle Vue Hotel, 
Cheltenham. 7.30 p.m. 


March 30 
Institute of Sheet Metal En- 
gineering (Wolverhampton Sec- 
tion). Annual general meeting and 
lecture, “‘ Tool Steels,” by C 
Hellberg (Uddenholm Ltd.), at the 
College of Technology, Wulfruna 
Street, Wolverhampton. 6.45 p.m 
The Institute of Metals. An 
Educational session on New Aspects 
of the Electron Theory of Metals, at 
Hoare Memorial Hall, Church 
House, Great Smith Street, Lon- 

don, S.W.1. 2.30 p.m. 


March 31 

The Institute of Metals. Dis- 
cussion on “ Rolling Hard Material 
to Thin Gauges,” at Church House, 
Great Smith Street, London, S.W.1. 
10.0 a.m. 

The Institute of Metals. Dis- 
cussion on “‘ Vacancies, Ageing and 
Precipitation,” at Convocation Hall, 
Church House, Great Smith Street, 
S.W.1. 10.0 a.m. 


SOLVENTS CAPACITY TO BE 
INCREASED 


C.I. is to build a major exten- 
I sion to its trichlorethylene and 
perchloroethylene plants at Castner- 
Kellner Works, Runcorn, at a cost 
of £ 1,000,000 

Technical service and develop- 
ment work on the uses of these two 
solvents has been carried out by 
I.C.1. over many years, and this has 
led to a growing demand for both 
products, particularly in the engin- 
eering industry for metal-degreasing 
and also for dry-cleaning. 

This extension will increase the 
combined capacity for these two 
solvents by 25 per cent, and will 
enable I.C.I. to satisfy the demands 
of the home market for several years 
ahead and permit a further increase 
in its present considerable export 
trade 
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MANUFACTURE OF SCHULER 3 
PRESSES IN THE U.K. 


§ SCHULER AG. of Goeppin- 
« gen, West Germany and B 
and S. Massey Ltd., Openshaw, 
Manchester, England, announce the 
successful completion of a Licence 
Agreement under which B. and S 
Massey Ltd. will manufacture the 
well-known Schuler friction screw 
presses. 

The range of these presses to ve 
built is made up of machines for 
embossing and stamping work, and 
for hot pressing work, and it 
further includes presses with wide 
frames for large components and 
bending work. The supply of 
friction screw presses from B. and 
S. Massey Ltd. will commence early 
in 1960. Enquiries should con- 
tinue to be addressed to: Pearson 
Panke Ltd., 1-3, Hale Grove 
Gardens, Mill Hill, London, N.W.7 


ABSTRACT AND BOOK TITLE 
INDEX CARD SERVICE 


HE Iron and Steel Institute is 

starting an Abstract and Book 
Title Index Card Service which will 
consist of pre-publication copies of 
all abstracts (together with utles of 
new books) due to be published in 
the Fournal of The Iron and Steel 
Institute. Beginning with the 
abstracts published in the January, 
1960 issue of the Journal, the service 
will continue regularly in advance of 
the publication of the abstracts and 
book titles in the Yournal (where 
they will continue to be printed). 

The new service will be in the 
form of 5 x 3 in. cards (the inter- 
national library size) sent to sub- 
scribers fortnightly, arranged and 
packed in alphabetical order of 
authors. 

Abstract Cards will each con- 
tain : 

1) Name of author (or authors 
at the top of the card, enabling a 
simple alphabetical name index to be 
compiled: where more than one 
author occurs, additional cross- 
reference cards can easily be made 
by subscribers and need carry only 
the name of additional authors with 
a reference. 

2) A classification number or 
numbers according to the Universal 
Decimal Classification system 
U.D.C.). 

3) Name and date of the original 
publication. 

4) Abstract of the article. 

Book Title Cards will each con- 
tain : 

Titles of new books with U.D.C. 
numbers and with the names of 
authors displayed at the top of the 
card. 
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Publications 
for Industry 


“Welding Nimonic Heat-Resist- 
ing Alloys for Gas-Turbine Assem- 
blies ” is the title of a completely 
new publication which provides the 
latest technical data and operating 
instructions for oxy-acetylene, argon- 
arc, metal-arc and flash-butt welding 
of the Nimonic alloys for gas-turbine 
assemblies 

Included are tables showing speci- 
fied compositions, physical pro- 
pérties, recommended _heat-treat- 
ments and appropriate welding 
materials (filler wires, fluxes and 
electrodes) for Nimonic alloys. 

Ihe introductory section of the 
publication outlines the develop- 
ment of the Nimonic series of heat- 
resisting alloys from the date of their 
first production in 1940 to the 
present ume. 

Copies of this publication can be 
obtained free on request from Henry 
Wiggin and Co. Ltd., Publicity 
Department, Thames House, Mill- 
bank, London, S.W.1. 


. * * 


In view of the increasing interest, 
and use of, corrective protective 
lenses in safety spectacles in British 
industry, the Safety Equipment 
Division of J. and R. Fleming Ltd., 
146, Clerkenwell Road, London, 
E.C.1, have published a _ booklet 
entitled “‘ Eyes at Work,” which is 
obtainable from them on request. 

In addition to technical informa- 
tion concerning ARMORGLAS 
toughened corrective / protective 
lenses, the booklet contains infor- 
mation on their prescription and 
dispensing through the usual opthal- 
mic channels together with details 
of fees approved by the Association 
of Optical Practitioners for the 
professional services involved. In 
the booklet a special prescription 
order form, which is _ available 
without charge to industrial con- 
cerns or to opthalmic practitioners 
supplying industry, is reproduced. 

Copies of the booklet are avail- 
able on request from Fleming Safety 
Equipment at the address above 

* * * 


In the glass industry today plati- 
num is accepted as an essential tool 
in the production of a wide variety 
of ware, from the humble bottle 
to the finest optical glass, from the 
electric-light bulb to the glass-fibre 
insulating material. 

The main article in the January 
issue of “Platinum Metals Re- 
view,”’ published by Johnson, Matt- 
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hey and Co. Ltd., smelters and 
refiners of the platinum metals from 
the Rustenburg Platinum Mines of 
South Africa, surveys the most 
important of these applications and 
outlines some newer developments 

Contributed by Dr. Eric Preston, 
the well-known consultant to the 
glass industry, the article empha- 
sizes that the use of platinum 
equipment in the melting and work- 
ing of glass has always resulted in an 
economy in manufacture, due en- 
tirely to the production either of a 
purer glass or of a glass free from 
defects of various kinds. 

Other articles in this issue deal 
with the palladium plating of 
printed circuits, the constitution 
and properties of the iridium- 
platinum: alloys, and the behaviour 
of platinum-faced titanium and 
tantalum electrodes for cathodic 
protection in fresh waters. 

The usual compilation of abstracts 
of current literature on the platinum 
metals and their alloys is also 
included 

Copies may be obtained on 
request from the publishers, John- 
son, Matthey and Co., Ltd., 78, 
Hatton Garden, London, E.C.1 

* * * 


The subject of a brochure pub- 
lished by Metalectric Furnaces Ltd., 
Smethwick, is continuous bright 
annealing. Furnaces both of the 
mesh-belt-conveyor and __ roller- 
hearth types are manufactured by 
the company, in addition to com- 
plete equipment for the provision 
of the required furnace atmosphere. 

* * * 

*“ Cobalt’ is published by the 
Centre d’Information du Cobalt, 
Brussels, and in a recent issue 
an article is given on the cor- 
rosion resistance of some stainless 
steels alloyed with cobalt. Among 
the conclusions reached is the fact 
that the favourable influence of 
cobalt on the intergranular corrosion 
resistance of the 18 per cent Cr 
steels seems to be similar to that of 
nickel, but is actually more pro- 
nounced. The effects of cobalt on 
ferritic steels are due in part to its 
y-field broadening effect (from this 
point of view its behaviour is com- 
parable to that of nickel) and in 
part to a specific effect that cannot 
as yet be clearly defined. 

* . * 

The excellent resistance to corro- 
sion by the products of combustion 
of leaded fuels offered by the 80 20 
nickel-chromium alloy, manufac- 
tured by Henry Wiggin and Co. 
Ltd., has long been established. 
This alloy is extensively used either 
as a protective coating to exhaust 
valves during manufacture or, fre- 
quently to reclaim burnt-out valves 


Ihe technique of applying the 
protective coating of B.A.C. Bright- 
ray nickel-chromium heat-resisting 
alloy to these valves is fully explained 
with illustrations in a revised publi- 
cation (“* Brightray Coated Exhaust 
Valves”’) by Henry Wiggin and 
Co. Ltd It also shows how this 
material is used to reclaim burnt out 
valves 

Experience recently gained has 
been extended with a result that in 
addition to their continued use for 
aero engine exhaust valves, Bright- 
ray-coated valves are now exten- 
sively used in the motor car industry 
This publication can be obtained 
free on request from Henry Wiggin 
and Co. Ltd., Publicity Department, 
hames House, Millbank, London, 
S.W.1 

. . > 

An illustrated brochure, pub- 
lished by Warwick Rim and Section- 
ing Co. Ltd., Golds Green, West 
Bromwich, Staffs., describes the 
advantages of designing with cold- 
rolled sections and shows the com- 
pany’s facilities for producing them 
in girth widths up to 17 in., and in 
thicknesses from 0.005 in. to 0.187 
in 

* * 7. 

A new publication issued by 
Coventry Radiator and Presswork Co. 
Ltd., Coventry, provides an outline 
of the history, organization and 
technical resources of the company. 
Beginning in the latter part of the 
19th Century the company played 
a major part in the development 
of the automotive industry during 
its formative years, and to meet the 
demand for its products the com- 
pany built a new factory at Canley 
in 1930. rhis factory has since 
expanded into the modern plant 
illustrated in this book The 
activities of the company have for 
many years extended into other 
fields of industry, in addition to the 
motor trade, and the recent com- 
pletion of its new and modern press 
shop has greatly increased capacity 
for the production of a wide range 
of products, which includes radiators, 
clutch housing, sumps, fans, space 
heaters, condensers, oil coolers, 
heat exchangers, etc 


FENNER IN SOUTH 
AFRICA 


J H. FENNER and CO. LTD., 


j. H. 


have announced the formation 
in Johannesburg of J. H. Fenner 
and Co. Africa (Pty.) Ltd., which 
plans, in conjunction with Reunert 
and Lenz Ltd., the manufacture of a 
range of mechanical power trans- 
mission goods in the Union 
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NEW COMPANIES 


“*Led.”* ja understood, aise ** Private Co." Figures — Capital, Names = Directors, all unless otherwise 
indicated. 


ROGERSTONE PRECISION, 
Wern Avenue, Rogerstone, New- 
port, Mon. December 9. £20,000. 
To carry on bus. of engineers, etc. 
Gerald N. Hunter, Cecil 7. Manning, 
Lloyd C. Burton. 

R. W. OWEN, 231, Church Road, 
Thundersley, Essex. December 10. 
£1,000. To carry on bus. of tool, 
pattern and machinery designers, etc. 
Rupert W. Owen, Yvonne A. Owen. 

A. P. L. THOMAS, Marston 
Hall, Marston Green, Birmingham. 
December 10. £1,000. To carry on 
bus. of machine tool manufacturers, 


etc. Archibald P. Thomas, Alan 
P. L. Thomas. 
QUALCOM, 68, Manor Road 


North, Hinchley Wood, Esher, Sur- 
rey. December 10. £100. To carry 
on bus. of manufacturers and mer- 
chants of plastic metal moulded 
electronic and general engineering 
components, etc. Alexander Briggs, 
Mrs. Rita Briggs. 

MECHANICAL JOINTS 
(BIRMINGHAM), 141-147, Lionel 
Street, Birmingham. December 10. 
£100. To carry on bus. of tron- 
founders, mechamcal engineers, machi- 
nery manufacturers, etc. Francis W. 
N. Duffield, Patrick F. H. Riley, 
Alfred T. Bowater. 


ALCAN (U.K.). December 14. 
£500,000. To carry on bus. of 
principal, or as agent, commission 


merchant or consignee, the business of 
purchasing, importing, exporting, sell- 
ing or supplying aluminium or any 
other metal, etc. Directors not named. 

R.P.C. WELDING CO. (CAER- 
PHILLY), Bartlett Street Works, 
Caerphiily, Glam. December 10. 
£3,000. Robert W. C. Lewis, Archi- 
bald Darling, Kenneth H. George, 
Royston D. Roberts, Leonard C. 


Powell, Walter H. C. Cooper, 
Patrick Murphy. 
INERTIA SWITCH, Craven 


House, 121, Kingway, W.C.2. Dec- 
ember 14. £5,000. To carry on bus. 
of electric, mechanical and electronic 
equipment specialists, etc. Henry 
Kremer, Walter W. H. Clarke. 

T. AND T. WELDING, Dove 
Hill Works, Boxley Road, Maid- 
stone, Kent. December 16. £500. 
Walter S. Townsend, Rodney D. 
Townsend. 

a WRIGHT (STEEL 
EQUIPMENT), 144-6, Gt. North 
Road, Hatfield, Herts. December 
17. £1,000. To carry on bus. of 
manufacturers of and dealers in steel 
cabinets, furniture, etc. Hubert A. 
Wright. 

KINGSWINCO, 3, Dawley 
Brook, Kingswinford. December 18. 


£2,000. To carry on bus. of makers 
and refiners of and workers in metals 
of all kinds, etc. Douglas K. Bacon, 
Alexander Mallen. 

NEWBOULD AND DUNN, 22, 
Grammar School Road, Latchford, 
Warrington. December 18. £1,000. 
To carry on bus. of machinery and 
metal merchants, etc. Arthur New- 
bould, Peter Dunn. 

J. J. SPENCE (LEEDS), Poplar 
Cafe Yard, Barwick Road, Seacroft, 
Leeds, 14. December 18. £500. 
To carry on bus. of engineers, tool- 
makers, etc. John J. Spence, Mrs. 
Marjorie Spence. 

HADFIELD AND PARTNERS, 
Railway Terrace, Redcar. Decem- 
ber 18. £5,000. To carry on bus. 
of steel stockholders, metal merchants, 
etc. Horace E. Hadfield, Cyril Raw, 
Dorothy S. Hadfield, Marjorie Raw. 

FIN-FAN. December 21. £1,000 
To carry on bus. of manufacturers of 
and dealers in copper, steel and other 


gilled tubes, appliances and equip- 
ment, etc. Wallace F. Harwood, 
London Road, Pulborough, Sussex, 


Mrs. Dorothy M. Harwood. 

THOMAS OAKLEY (STEEL), 
2, Beechwood Road, Luton. Decem- 
ber 21. £10,000. To carry on bus. 
of steel stockholders, metal merchants, 
etc. Thomas Oakley. 

CREW STEEL, London Fields, 
Newey Street, Dudley. December 
21. £10,000. Arthur Crew, Christo- 
pher F. Eccles, Christine Hayward. 

JAMES BOOTHALUMINIUM, 
Argyle Street Works, Nechells, 
Birmingham. December 21. £100. 
To acquire the whole or part of the 
business of James Booth and Co. Ltd., 
which consists of the manufacture 
of wrought aluminium alloys and 
other aluminium products, etc. Direc- 
tors not named 

WESTERN STEEL AND NON- 
FERROUS STOCKHOLDERS, 
Sloper Road, Cardiff. December 21. 
£1,000, Charles P. Heald, Samuel C. 
Kellow, Arnold G. Kyrke, Charles L. 
Field. 

ELWELL SECTIONS, Elwell 
Street, West Bromwich. December 
22. £2,000. To carry on bus. of 
metal rollers, pressers, etc. Betty 
Hughes, Ivan T. Field. 


F. T. DAVIS (KINGS LANG- 
LEY), Primrose Hill, Kings Langley. 


December 23. £1,000. To carry on 
bus. of factors and dealers in, impor- 
ters and exporters of, repairers and 
refiners of general sheet and art metal 
work, etc. Fdk. T. Davis, Arthur F. 


Walker, Gladys ¥. H. David, Eric D. 
Jordan 
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J. W. ENTWISTLE, Brindle- 
heath Works, Cobden Street, Sal- 


ford, 6. December 23. To take over 
bus. of sheet metal workers carried on 


at Salford by 7. R. Walton. John 
R. Walton, Mrs. H. Walton. 
ALUMINIUM R.W.  SUP- 


PLIES, Channel Mills, East Dock, 
Cardiff. December 23. £500. 
To carry on bus. of agents, factors, 
importers and exporters and repairers 
of all ferrous and non-ferrous metals, 
aluminium rainwater goods, etc. Gra- 
ham D. Rouse, Mrs. B. M. Rouse. 

J. W. HARDWICK AND SONS, 
Cox Lane, West Ewell, Surrey. 
December 24. £50,000. To carry on 
bus. of scrap metal ae general mer- 
chants, etc. John W. V. Hardwick, 
George E. Hardwick, Richard 7. 
Bolton. 

ALLISTER WELDING, 253a, 
Cranbrook Road, Gants Hill, Ilford, 
Essex. December 29. £1,000. 
Douglas McAllister, Mrs. Florence 
McAllister. 

JAS. MILNE COOPER, Kobar 
Works, Ambler Street, Bradford. 
December 31. £7,000. To acquire 
the fixed assets and stock forming part 
of the undertaking of Jas. Milne 
Cooper and Co. Ltd. (Incorporated in 
1913) and to carry on bus. of manufac- 
turers of and dealers in patent copper 
jointing rings, piston rings, etc. Fred 
Carlisle, Lucy Carlisle. 

JAMES KNOWLES 
METALS). January 1. £8,000. 
To take over the bus. of metal manu- 
facturers and merchants carried on as 
** James Knowles,” at 44, Cambrian 
Street, Manchester. Fames R. 
Dooley, Tom K. Dooley, Constance 
Dooley, John K. Dooley. 

SHEETS STRIP AND BARS 
STEEL), Castle Street Works, 
Castle Street, Tipton. January 4. 
£100. George D. Lees, John N. C 
Pugh 





From the Register compiled by Jorden & Sons Ltd 
16, Chencery Lane, London, W.C.2. 


BIRMINGHAM “STEAM UP”’ 
AGAIN 
NOTHER “steam weekend’ 
will be held on March 26 and 
27 next at the City of Birmingham 
‘Science and Industry ’’ Museum 
at Newhall Street, Birmingham, 3. 
Engines built as long ago as 1892 
will be in operation under steam in 
addition to other prime movers 
such as gas and hot-air engines, etc. 
A film will also be shown of the 
dismantling of the Ocker Hill 
engine (1777) and it is hoped to 
arrange the showing of other films 
dealing with prime movers. This 
museum is unique in so far as 
many of the exhibits can be operated 
with live steam. 
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New Plant and 


Die Shear Lines 

ESIGNED and developed by The McKay Machine 
Company, Youngstown, Ohio, U.S.A., McKay- 
matic die shear lines are now being built in this country 
by Vickers-Armstrongs (Engineers) Ltd., at Newcastle. 
The Rockwell Machine Tool Co. Ltd., Welsh Harp, 
London, N.W.2, are the sole selling agents in the United 

Kingdom for this British-made equipment. 

McKaymatic die shear lines have been specially 
developed to cut blanks of any length required, upwards 
of 9 in., from coiled material. They uncoil, level and cut 
to length in a continuous operation, no slowing or stopping 
of the line being necessary when changing the sheet 
length. An uninterrupted flow of material is made 
possible by the elimination of any build up of sheet 
against the shear, owing to the cutting being carried 
out with the die set in motion at exactly the same speed 
as the material. On conventional decoilers and roll 
feeds the material feed is intermittent but in this case 
it runs continuously at a constant pre-selected linear 
speed. Lines are built to handle material of widths up 
to 72 in. and most thicknesses, the capacity of the line 
illustrated being 48 in. by 10 gauge. 

The ability to produce blanks of the exact 
required is of great benefit as : 

a) Coiled material is cheaper than sheet ; 

(6) Special sizes do not involve extra expense ; 

c) Waste is reduced to the minimum. 

Sheets 4 ft. long can be cut at the maximum line 
speed of 200 ft. per min., shorter lengths requiring 
proportionately slower speeds. The minimum line 
speed is 30 ft. per min. which makes possible the pro- 
duction of sheets only 9 in. long. 

Electronic measurement and control keeps the sheet 
lengths within very close tolerances and makes possible 
volume output of sheets of different lengths as the sheet 
Jength is changed instantly without stopping or slowing 
the line. 

As there is no pit or hump table the lines are consider- 
ably shorter than comparable equipment. This is an 
important feature as floor space is at a premium in most 
factories. 

Any type of coil holder can be applied and cone-type 
holders with capacities up to 25 tons are available. 


length 


Mechanical coil loading equipment can be added if 


required. The illustrated line has a 5-tons capacity 
McKay expanding mandrel pay-off reel with drag brake 
and threading drive. Also in the line illustrated is a 
17-roll triple backed-up leveller but design and dimen- 
sions of the roller leveller vary according to the customers’ 
requirements. Slitting rollers can also be incorporated 
for trimming the edges of the strip. The material 


METAI 


INDUSTRIES 


Equipment 


has a very high degree of flatness on leaving the leveller 
and, as there is no humping or looping to “set ”’ the 
metal, secondary levelling is eliminated. 

The press is also built to the customer’s requirements, 
the one shown being a 35-ton under-drive four-column 
two-point suspension press with a.c. motor drive and 
pneumatic clutch and brake. Standard controls include 
inching and non-repeat. Lubrication is by a continuous 
recirculating system 

During a cutting cycle the travelling die accelerates 
to the line speed, cuts and returns on anti-friction 
bearings over hardened steel guide rails. The syn- 
chronization of the die with the moving material pre- 
cludes any strip damage normally associated with 
mechanical length gauging 

Standard equipment includes a pneumatic hold down 
bar and counterbalances. If notching and or piercing 
is to be done near the shear cut the necessary tools can 
be installed with the standard cut-off blades. 

A surface measurement system which includes a 
pulse generator on the exit punch rolls is transmitted 
from a common power take-off through a cam motion 
to the travelling die motion mechanism to ensure identical 
speeds of material and die. When the die has accelerated 
to the material speed and reached the required position 
for cutting the selected length a signal from the counter 
unit triggers the cutting action. Simultaneously this 
signal is used as the datum line for measurement of the 
succeeding sheet. The traverse of the shear die is only 
18 in. and of that distance approximately 2} in. is required 
for acceleration to the constant line speed. Allowing 
another 3 in. to 4 in. for deceleration there is a space of 
about 12 in. where the die is travelling at the same speed 
as the sheet and during this period the signal for cutting 
occurs. The travelling die is kept as light as possible. 

The operator determines the length of cut sheet and 
quantity by push buttons on the console. Automatic 





Fig. 1 (left)._— Control console of die shear line 
e 


Travelling die shear 











programming using standard data processing cards, 
punched tape, or a series of manually preset length and 
quantity selectors is optional equipment. 

For simplicity of maintenance, a.c. drive motors and 
controis are used in conjunction with a mechanical speed 
variation. No speed matching of line components is 
necessary as regulating loops and variable speed drives 
are not used. 


Hydraulic Press and Strip Feed (Fig. 4) 
HE Norton Tool Company Ltd. are manufacturing 
a 74-ton hydraulic press of outstanding performance 
and versatility, and the makers claim the following 
processes for it with very little pre-setting technique ; 
blanking, drawing, forming, forging and hot pressing, 
assembling and riveting, powder compacting and tool 
setting. The press is available from Frank Lewis and 
Co. (London) Ltd., 65, St. Paul’s Churchyard, London, 
E.C.4, who are the sole world concessionaires. 

The press itself stands 52 in. high, has a depth of 
40} in. and a maximum width of 20 in. Constructed on 
the unit principle, to minimize the number of working 
parts, the entire hydraulics comprises only a pump, two 
control units for the approach and pressing speeds and 
a ram assembly. This arrangement in its simplicity gives 
a very trouble-free performance. An infinitely-variable 
stroke is a particularly interesting feature of this press 
and is adjustable from 0.010 to 6 in. A comfortable 
working area configuration is also given by a throat 
depth of 8} in. and a maximum daylight over bedplate 
of 16 in. A standard ram of 3} in. diameter, threaded 
internally with a 2 in. Whitworth, is fully guided and 
non-rotating and may be adjusted to take up any resulting 
wear. A steel platen is supplied as an alternative and is 
located by two 14-in. diameter pillars, running in bearings 
in the ram guides and interchangeable with the standard 
ram guides. The ram itself has dead stops, top and 
bottom, the bottom stops controlling the ram to within 
limits of 0.0005 in. A 2-ton power return, which can be 
used for either lineal or pressure-sensitive return, enables 
components to be staked in plastic moulds without 
damage to the moulding. 

A star wheel situated on the left side of the press selects 
characteristic requirements of the setter in conjunction 
with a chart supplied with the machine. The star wheel 
on the right side of the machine governs the high- 
pressure circuit. Fast approach pressures are controlied 
by the dial on the right of the star wheel. The right-hand 


METAL INDUSTRIES 


MARCH 


1960 





Fig. 3 (left).—Complete McKay- 


matic die shear line 


Fig. 4 (below).—Hydraulic press 


fitted with roll feed 





lever controls the press manually and is proportionate in 
action ; a lever on the left-hand side operates the semi- 
automatic cycling, requiring only very light pressure to 
operate. Possible settings include, semi-automatic 
cycling, fully automatic cycling with either variable or 
vibratory strokes, which ensure stronger and better 
quality riveting, and manual operation. 

The maximum dwell at the top of the stroke is five 
seconds with a proportionate drop at high speeds and 
the vibratory strokes may also be set with respect to 
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both speed and stroke length. Six fast approach speeds 
and six pressing speeds are available, both of which are 
adjustable for power, the range of adjustment being, 
in the case of approach speeds, from a few pounds to 
75 per cent of the fully rated tonnage and for the pressing 
speeds, from } to 74 tons. The 36 possible ram speeds 
and an infinitely variable number of strokes per min., 
up to 600 at a j-in. stroke (more at shorter strokes), 
make this press extremely versatile. 

Any desired set of conditions, from the large number 
possible, make this a most efficient machine for any 
number of complicated production requirements. The 
high ram speeds, combined with full power over the 
stroke range, enable shear to be provided with either 
punch or die, and the ram pressure can be set so that 
the relief valve will operate should two components 
be present in the die, virtually eliminating tool jamming. 


Roll Feed 

A double-roll tandem strip feed unit has been designed 
for use principally with this hydraulic press, and the 
designers’ aim has been to provide a unit to match the 
speed and versatility of the press. Consequently the 
feeder is designed to cope with the full range of automatic 
stroking speeds of the press from 40 to 800 s.p.m.—to be 
suitable for any length of progression, and to be adjustable 
readily for any normal weight and gauge of material. 

To achieve these characteristics the designers have 
followed somewhat unconventional lines, recognizing 
that with most conventional methods of feeding where 
the progression is set in the feeder, the actual progression 
obtained in operation may vary considerably with the 
linear speed and weight of the strip material and with 
the stroking speed of the press, particularly when the 
latter reaches the unusually high level of 800 s.p.m. 
The feeder, therefore, pre-supposes the progression 
or indexing being built accurately into the press tool 
by means, for example, of trigger stop or side-crop and 
provides conditions in which such accuracy can be used 
to full advantage. 

These conditions are instantaneous pick-up, and 
sensitive control of forward torque, so that the latter is 
high for progressing the strip, but is low at the moment 
when the strip is checked and held by stop or side crop 
in the tool. They are achieved by a simple belt feed from a 
1/3-h.p. synchronous motor to the bottom of a pair 
of hardened-steel rollers by a drive and slip belt specially 
developed for this type of application, with provision 
in the drive arrangement for adjusting first, the overall 
torque, second, the amount of torque transmitted when 
the strip is at rest, and third, the relation between the 
latter and the progression torque. Thus, the torque 
transmitted when the strip movement is checked by the 
tool can be set so light as to ensure no tearing of low- 
tensile thin-gauge material against stops, and to allow 
ready alignment of pilots, while still maintaining adequate 
progression torque for instantaneous pick-up on release 
of strip. Inasmuch as the strip is always under control 
high speeds can be maintained on thin-gauge material 
without strip flutter. The top roller is also adjustably 
spring-loaded and a two-diameter reversible pulley is 
fitted to the motor to give a choice of two roller speeds. 
The whole unit is mounted on the side of the press and is 
adjustable both vertically and horizontally. It can be used 
for either feeding in or feeding out, or two units can be 
fitted in tandem as a double-roll feed. 

The roll-feed unit is suited for feeding not only coiled 
strip but also guillotined short lengths, since when it is 
set as a feed-out unit, each length is fully run through and 
completely clears the tool, leaving the latter instantly 
ready to accept the next Jength. In addition operation 
and progression is unaffected by even serious defects 
in the form of burrs and kinks 
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The units are easily and quickly mounted, set, and 
dismounted on the Norton press. Consequently setting 
times even for relatively short runs are economical 
and operation of the press may readily be changed from 
high production to general-purpose work and vice versa. 

At a recent demonstration the press fitted with the 
feed was shown producing a nickel-silver contact blade, 
the material being 1-in. wide coil, 28 s.w.g. The tool had 
two-stages with trigger stop and was piloted on the second 
stage ; progression was j; in. The feed unit was used 
on the exit side of the press and the speed achieved was 
850 s.p.m. Previous production figures for this com- 
ponent on a crank press with conventional feed was 140 
s.p.m. The press and the feed unit fitted with the tool 
described are shown in Fig. 4 


Oil Mist Spray Equipment 

AKEFIELD-DICK Industrial Oils Ltd., Castrol 

House, Marylebone Road, London, N.W.1, 
have introduced an oil-mist unit (Model M.3892) for 
the application of cutting oils. This unit enables soluble 
or neat coolants to be fed to the work-face in circumstances 
where surface speed normally makes dry machining 
necessary It functions by delivering a fine mist of 
coolant in a stream of compressed air 

The unit operates at 10 to 20 Ib. per sq. in. and consists 
of three major components; a porous bronze filter 
element, a pressure-reducing valve complete with gauge, 
to indicate the reduced air pressure, and an Ayrlyne 
lubricator with flow adjustment. 

The lubricator embodies a 4- or 1-pint transparent 
oil reservoir with needle regulating valve controlling 
the oil flow. The ratio of oil to air can be adjusted by a 
regulating screw at the top of the lubricator 

The unit is suitable for use with neat cutting oils 
of a viscosity not exceeding 300 Redwood seconds at 
70° F. or with soluble-oil emulsions 

A general view of this equipment is shown in Fig. 5. 





Fig. 5.—-Oil mist spray equipment 
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Fig. 6.— Self-contained single-probe thickness gauge 


Single-Probe Thickness Gauge 
SINGLE-PROBE miniature layer-thickness meter 
of rugged construction suitable for measurements 

on curved surfaces is now available from The O. Hommel 
Company, Carnegie, Pennsylvania, U.S.A. 

The instrument (Fig. 6) is a completely self-contained 
magnetic gauge and is suitable for use on any magnetic 
material between the extremes of electrical sheet steel 
and cast iron. It may be used on any non-magnetic 
coating material such as paint, enamel, lacquer, plastic or 
non-ferrous metals, as well as porcelain enamel. 

The meter, which measures the thickness of a layer 
of paint or other protective coating directly without 
damaging the coating, is available in three measurement 
ranges : 0 to 0.005 in., 0 to 0.01 in. and O to 0.03 in 
Readings may be taken in areas where the scale cannot be 
seen. This is accomplished by a pointer clamp, which 
traps the pointer in the deflected position and the coating 
thickness can then be read when the instrument is 
removed. In taking ordinary readings where the scale 
is visible, it is necessary only to place the meter on the 
coating with the pointer clamp depressed and to read 
direct from the scale. 


Bright Copper Plating Process 
NEW bright copper cyanide process with the trade 


name of Copper-Lume, is announced by the 
Hanson-Van Winkle-Munning Company, Church Street, 
Matawan, New Jersey, U.S.A. 
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Copper-Lume is said to offer the following charac- 
teristics : smooth, bright deposits over an extremely wide 
temperature and current-density range; good metal 
distribution ; solution simple to operate and control ; 
deposits can be buffed with ease, if required. 

Copper-Lume bath constituents can include either 
potassium salts, a mixture of potassium and sodium salts; 
or sodium cyanide only and the deposits do not require 
activation before subsequent nickel plating. 

In many respects, notably in its ease of operation, 
the Copper-Lume process is similar to the company’s 
Nickel-Lume process. 


Spray Gun for Vitreous Enamel 
HE use of vitreous enamel today is steadily increasing 
and any improvement in technique which leads to a 
reduction in production costs is of major importance to 
the industry. 

Because of this, and in conjunction with Ferro Enamels 
Ltd., Alfred Bullows and Sons Ltd., Long Street, 
Walsall, have produced equipment for applying vitreous 
enamels at very low air pressures 

This technique of low-pressure enamel application» 
offers several major advantages to the enameller. First, 
there is a definite economy in enamel used. Second, 
with a low pressure nozzle it is a simple matter to obtain 
a very fine coat, which, when fired, is far less brittle 
than a thick enamel coat would be. Third, the low- 
pressure technique requires far less skill than normal 
production methods. Finally, when spraying hollow 
objects, such as bread bins, spin dryer bowls, etc., 
** bounce” is a serious problem at normal pressures. 
Using the low-pressure technique the job is easy. 

Suitable nozzles have been developed for this purpose 
on the L1900 Bullows-Binks Model 19 (Fig. 76) and the 
L200 Model 2 spray guns (Fig. 7a). When using the L1900, 
best results are obtained with fluid pressures varying 
between 5 and 12 lb. per sq. in. and with an air pressure 
of 25 lb. per sq. in. using a 63B x 66PH nozzle. With the 
1.200 a fluid pressure of 5 lb. per sq. in. and an air pressure 
varying from 25 to 50 Ib. per sq. in. can be used. The 
nozzle was A39 x A5P. The material used for all tests 
was a standard cover-coat enamel having a specific 
gravity of 1.34 and a fineness of 34/200/50. 

A parallel development resulting from these tests was 
that, while mottling in the vitreous-enamel trade has 
generally been considered a slow process, a great increase 
in speed is possible with the L200 spray gun. A fluid 
pressure of 5 Ib. per sq. in. and air pressure of 8 lb. per 
sq. in. is used with the A39 x A8P nozzle. 





(left).—Spray guns for 
vitreous enamel 


L200 model 2 


L1900 model 19 
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Fig. 8 (above).—Drawn shell trimming machine 


# 
Fig. 9 (top, right).—Typical drawn components trimmed on 
machine shown in Fig. 8 


Trimming Machine for Drawn Shells 
HE pneumatically operated, semi-automatic GIBAS 
drawn shell trimming machine (type TAS) (Fig. 8 
has a wide application in all phases of cylindrical, rect- 
angular and polygonal component edge trimming and 
is designed to overcome the many difficulties presented 
by components having small corner radii, complex 
profiles, and large length to width ratios. 

The shell is located upon a suitably shaped workholder 
which is mounted on the vertical main spindle. The shell 
is then pressed down upon the workholder by a pressure 
pad operated by a pneumatic cylinder directly above, 
and in alignment with, the main spindle. 

The cutter and guide roll, which are integral, are 
mounted in a detachable holder fixed to a horizontal 
slide operated by a pneumatic cylinder ; in the operating 
cycle the cutter engages the workpiece, piercing the 
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metal, and is subsequently held against the workpiece, 
as it rotates, by pneumatic pressure, until one revolution 
of the component has been completed, the resulting scrap 
being parted off and the cutter returned to its initial 
position. 

A special feature of this machine is the provision of 
an angular setting over the slide guiding the cutter holder 
to obtain the maximum cutting efficiency on long rect- 
angular or sharp cornered work, together with a selection 
of variously sized cutters which also play a large part in 
cutting efficiency on polygonal components. The cycle can 
be interrupted at any time by an emergency switch and the 
component is ejected pneumatically on completion of the 
trimming cycle. 

A range of components, excluding the cylindrical types, 
are shown in Fig. 9. Machines are available in six 
sizes to cater for a wide range of drawn shells and radial 
movement of the pressure pad holder, directly above the 
workholder, can be effected in certain models to permit 
the placing and removal of deep-drawn components. The 
machine is available from Broadway Equipment Ltd., 
Parway House, 194-196, Finchley Road, London, W.3. 


Portable Arc-Welding Transformer 


HE FARARC 240, the latest version of the Fararc 
toroidal welding transformer, incorporates a new 
system of insulation that allows the set to be used for 
more continuous use on heavier gauge rod without 
overheating. This is achieved by a new impregnation and 
baking process whereby the two primary and the secon- 
dary windings are independently impregnated and baked. 
The unit weighs 95 Ib., and is contained in a cubic steel 
and aluminium case with a 14-in. side, the case being 
finished in a stoved grey hammer finish. The open- 
circuit voltage is 50 volts and the current range is from 
60 to 300 amp. with a continuous rating of 200 amp 
The standard windings are for 200/250 and 400/440 volts, 
but special windings for 110 volts, 500/550 volts and 
other voltages are available. The efficiency of the trans- 
former is very high, giving a power factor of 0.82; the 
magnetizing current is under 1 amp. No correction 
condensers are needed, and the set is approved by various 
electricity authorities for connexion to rural mains 
The windings are double-glass insulated, wrapped 
where necessary with glass-woven cloth, the whole being 
triple impregnated with pure silicone varnish and baked 
This insulation will withstand temperatures up to 180° C. 
without damage. Cooling is by a fan giving 600 cu. ft. per 
min. over the windings, but as an additional precaution 
there is a thermostatic switch which, in the event of 
overheating, cuts off the welding current but leaves the 
fan working, allowing the set to cool down rapidly. 
Further details can be obtained from Portable Welders 
Ltd., Castle Mills, Buckingham 
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Fully-Automatic Sheet Sorting and Stacking 
Plant 


HE capacities of rolling mills and tinning plants 

for thin flat products are nowadays generally so 
large that the conventional finishing line equipment 
is no longer able to cope with either the amount or 
the variety of the output. Schloemann Aktiengesellschaft, 
Dusseldorf, have therefore developed a _ high-speed 
fully-automatic plant for sorting and stacking sheets 
(Fig. 10). 

Upon entering the plant the gauge strip is first cut 
into sheets which are transferred by conveyor belt 
to the sorting belt. Faulty sheets are thrown off at 
either of two sorting stations, depending on the type of 
defect ; perfect sheets proceed to the end of the sorting 
belt. The plant is designed to operate dependably, even 
at maximum speed, without damaging the surface of the 
material handled. 

fully-automatic sorting and stacking plant of this 
kind for dealing with electrolytic tinned sheet in lengths 
of 14 in. to 59 in. was recently supplied to a foreign 
mill, This plant operates at a maximum speed of 1,300 ft. 
per min. 


General-purpose Saw for Wood and Metal 
HE “ Eclipse ’’ No. 66 general-purpose saw (James 
Neill and Co. Ltd. Sheffield, 11) (Fig. 11) (Regd. 
Design Nos. 890,827 and 891,263) has a l6in. long 
tungsten-steel blade which is specially tapered to facilitate 
sawing in confined spaces ; moreover, the blade can be 
quickly positioned and locked at any one of nine different 
angles relative to the handle—a feature which makes the 
saw ideal for cutting materials in awkward positions. The 
blade clamping screw and wing nut cannot be separated 
and, therefore, cannot be misplaced or lost. 

Tests have shown that this saw will cut easily such 
materials as hard and soft wood, wood in which nails 
or bolts are embedded, hard rubber, plastics, fibreboard, 
and small tubes and bars made from mild steel, copper, 
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brass, aluminium, lead and the like. The blade is 
extremely hard wearing, but when it does have to be 
replaced a new blade can be fitted in a few seconds. 


High-speed Hacksaw Blades 

“CG TEADFAST ” high-speed flexible hacksaw blades 

Fig. 12) are a new product from J. Stead and Co. 
Ltd., Manor Works, Cricket Inn Road, Sheffield, 3. The 
blades which are available in lengths of 10 and 12 in., 
4 in. width and 0.025 in. thickness with tooth pitches of 
18, 24, or 32 or 14, 18, 24, or 32 respectively are hardened 
on the teeth only and are claimed to give a cutting per- 
formance equal to any normal high-speed hacksaw blade. 
By virtue of the fact that it is only hardened on the teeth 
a flexibility is introduced into the blade, thereby helping 
to eliminate the breakage of blades by unskilled labour. 


Continued in page 238 
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Open-fronted Presses 
Double sided Presses 
Single and Double Crank Presses 





Power Screw Presses 








Minting machinery 
Cartridge machinery 


Double Action type Drawing Presses 
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Press Brakes 

F J. EDWARDS LTD. have designed and registered 

« anew series of press brakes, to be marketed under 
the name of “Besco-Truebend” (Fig. 13). The smallest 
capacity available in a range of nine sizes is 72 in. by 
16 s.w.g. by 20 tons up to a maximum capacity of 120 in 
by 4 in. by 80 tons pressure. The bending capacities 
are taken over the full tool width and the thickness is 
naturally increased on shorter plates taken between the 
side frames which are arranged to receive plates straight 
through. The very comprehensive range gives the 
machines exceptionally wide application, not only in 
the form of the material handled, but to some extent, 
the type of work handled; the 20-ton brake is most 
suitable in size and cost for the smaller works with 
lighter weight and low to high production. 


These press brakes are built from heavy rolled steel 
plates, welded and bolted together to give rigid strength 
and eliminate deflection. Deep gaps from 6 to 10 in. in 
the side frames permit the forming of plates longer than 
the bed in more than one operation. The bed is wide 
and machined full length ; dovetailed slots front and rear 
will accommodate die setting plates and gauges. ool 
height setting is by ram adjustment. In the case of the 








Fig. 13 (above Press brake 


right Roli feed for 
12-in. wide strip 


Fig. ] 4 
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20- and 40-ton machines, this adjustment is by hand- 
operated worm and worm-wheel gear reduction. The 
remaining five larger machines have the ram adjustment 
by motor through worm and worm wheel. A setting scale 
and indicator is provided on all machines. 

The machines are arranged for vee-rope motor drive 
through heavy spur gearing, enclosed in a box running 
in oil. The balanced flywheel, which is machined all over, 
incorporates a disc-type clutch operated by a full-length 
treadle through a series of levers, giving light but positive 
control to the machine. The brake is connected to the 
treadle mechanism, allowing the operator to “ inch” the 
ram and maintain complete control during the bending 
operation. 

A band brake is fitted to each of the 20- and 40-ton 
machines, while the 60- and 80-ton models have shoe 
brakes. Control of the main drive motor and auxiliary 
ram-adjusting motor, when fitted, is by flush-mounted, 
push-button stations on a correctly located contactor box. 
A single-shot lubrication system is fitted and steel guards 
cover the gears, drive and crankshaft 

Illustrated leaflets with full specification, are available 
from the manufacturers F. J. Edwards Ltd., 359-361, 
Euston Road, London, N.W.1 


Press-Shop Automation 


K. MALLEY AND CO. LTD., Hainge Road, 
« Tividale, Tipton, Staffordshire, who since 1954 
have specialized in special-purpose machines, and tool- 
making, have recently been incorporated as a Limited 
Company and intend to continue the manufacture of 
special-purpose machines, press tools, gravity dies, jigs 
and fixtures as usual, but to specialize in press shop 
automation. They are offering a complete range of press 
shop equipment, including power drawn combined coil 
cradles and strip straighteners, cabinet straighteners, light 
weight coil holders, roll feeds, pneumatic gripper feeds, 
dial feeds and second operation feeders, air operated 
magazines and hoppers. 
The machine shown in Fig. 14 is one of the range of 
roll feeds manufactured by them and is capable of feeding 
12-in. wide strip material to a maximum pitch of 12 in. 


Continued in page 240 
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Transfer Feeds for Power Presses 


RANSFER feeds for existing presses, and in many 
cases for existing tools are now available from 
Press Equipment Ltd., Hunters Vale, Birmingham, 19. 
In its simplest form the transfer comprises two pick-up 
heads, simultaneously gripping a blank component from 
a location outside the tool area and the processed com- 
ponent from the press tool, lifting to clear locations and 
die form, traversing, then lowering the blank into the 
die and the processed component on to an ejection chute. 
For more than one tool an additional pick-up head is 
required for each station, so that the component is pro- 
gressed through each tool until it reaches the ejection 
point. 

Pick-up is achieved by either vacuum suction cups 
or air-operated grip-fingers, adjustably mounted on a 
carriage which has a compounded motion of vertical 
lift and horizontal traverse. The problems of inertia 
have received careful attention. 

The transfer is suitable for feeding by hand or magazine 
location, or blanks may be taken from coil material that 
is decoiled, straightened and fed direct to a blanking 
tool by the Bow Feed method developed by this company. 
This combination provides a completely automatic line. 

On presses of speeds up to 24 strokes per min. of 
suitable stroke length and tool daylight the transfer 
is usuaily driven from the crankshaft, and the press runs 
with the clutch continuously engaged. On faster 
presses, and where tool daylight is restricted, the transfer 
is self-motorized and engages the press clutch at each 
cycle after the components have been transferred and 
located, and the carriage has returned to its mid-position. 

Removal of the processed component is automatically 
checked at every stroke to ensure tool protection 

Fig. 15 shows a two-tool, three-head transfer, set up 
to produce 720 components per hour, with one operator 
This previously entailed two presses and two operators 
to produce approximately 400 components per hour. 


Advances in Oxy Fuel-gas Cutting 
RITISH Industrial Gases Ltd., who recently intro- 
duced the gaugeless multi-stage regulator, announce 
two advances in the field of oxy/fuel-gas cutting. ‘“‘Cuto- 
mation,”’ a system for profile machines using propane, is 
claimed to increase cutting speeds by 30 to 50 per cent, 
and reduce oxygen consumption by a fifth. Using oxygen 
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Fig. 15 (left Power press fitted 

with three-head transfer mech- 

anism, set up to produce 720 
components per hour 


Fig. 16 (below).—Hand cutting 
torch using propane as the fuel gas 





flowing at supersonic speed and expanding within the 
nozzle, a high quality cut is ensured with less slag forma- 
tion by using propane as the fuel gas, The conversion of 
standard machines requires a pre-set regulator, to ensure 
that the maximum amount of propane is drawn from the 
cylinder and a three-hose injector-type torch fitted with a 
high-speed nozzle. The supplies are used for the centre 
cutting orifice, the fuel gas and the pre-heat oxygen. An 
additional regulator is interposed between the normal 
regulator oxygen supply to the torch so that the fuel 
gas supply may vary according to the pre-heat oxygen 
pressure. The second advance announced is a hand 
cutting torch, standard forall fuel gases, Fig. 16. Different 
models in the range vary only in respect of the injector 
fitted. A range of models has been designed for optimum 
results using low-, medium- or high-pressure fuel gas 
including acetylene, propane, Jutane, Pyrogas or coal gas 
and a reduction of 70 per cent in fuel gas cost is claimed for 
the 62-2F torch using propane as the fuel. The basis of 
this saving is explained by the higher starting and cutting 
speeds obtainable and its ability to draw up almost the 
whole of the cylinder contents. The torch requires no 
valve trimming of either fuel or oxygen, thus saving 
operator time and easing blowpipe ignition, a particular 
advantage in outdoor work Originally of American 
design, this precision equipment is manufactured in this 
country by British Industrial Gases Ltd., Enfield 
Continued in page 242 
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DO YOU BUY THE BEST ELECTRODES ? 


Which are the best welding electrodes? In the words of 
the philosopher, it all depends on what you mean by 
best. Best for your welders? Best for the job? Or best 
for your company? Best from the welder’s point of 
view are electrodes giving ease of manipulation, speed of 
deposition, minimum spatter and easy slag removal 
Best for the job are good mechanical properties, absence 
of undercut and welds of neat and regular appearance 
Best from your company’s point of view are high quality 
electrodes at a competitive price backed by good 
service 


When selecting the most suitable electrode for the job 
many engineers find it best to rely on their own practical 
experience and that is why most of them select the Murex 
“ Fastex 5” electrode as the best general purpose 
electrode for the welding of mild steel. 


APPLICATIONS AND ADVANTAGES 


The two main features which make the “Fastex 5” type 
the most popular electrode with welders are its smooth 
running properties and ease of operation. Added to 
these features are the advantages of self detaching slag 
and the very neat appearance of the weld deposit. The 
electrode is therefore eminently suitable for general 
fabrication work, particularly where horizontal fillet 
welding is required The deposited metal can be hot 
forged. 


There is little loss due to spatter and weld cleaning 
operations are reduced to a minimum. As a result of the 
correct distribution of heat between molten slag and weld 
metal the control of weld contour is easily obtained when 
using heavy gauge electrodes so that comparatively small 
fillet welds can be made with consequent saving in the 


cost of production 


The 14 S.W.G. electrode is particularly suitable for 
welding light gauge sheet metal, especially for makmg 
fillet welds. Also as touch welding is relatively easy to 
carry out, the “Fastex 5” electrode is an ideal type for 
initial training in welding 


Although primarily designed for flat and horzontal 
vertical welding, the “‘Fastex 5” electrode can be used in 
other positions. This is why it is so useful as a general 
purpose elccirode for so many different applications. It 
is also fully approved by all the main approval authorities 
In short, it is the best electrode for most jobs 


. ie / 


A typical application of Murex ‘‘ Fastex 5°’ electrodes. An 
all-weilded integral body frame of a multiple unit diesel train 
designed and built by D. Wickham & Company Limited, 
Ware, Herts. 


APPROVALS Approved by the Admiralty for use 
on mild steel and DW quality steel in all positions 
Approved by Lloyd's Register of Shipping for use in all 
positions 

Accepted by the Ministry of Transport for use in all 
positions 

Approved by Ministry of Supply, F.V.R.D.E. Specifica- 
tion 1050/1 

Approved by the American Bureau of Shipping for use 
on mild steel in all positions 

Approved by Det Norske Veritas for use in all positions 
Complies with B.S. 639:1952 Parts | and 2, and B.S. 
538:1940 

The electrode also complies with the requirements of 
A.D 


“ FASTEX 5 ”—the best electrode for most jobs 


MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. Tel: Waltham Cross 23636 
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Abrasive Belt Grinder 
NEW line of pinch-roll belt grinders, 
providing high-quality surface finishes while grind 
ing titanium, stainless steel, or carbon steel! flat stock to 
precise gauge thickness in a single pass is announced by 
Mattison Machine Works, Rockford, Illinois (Fig. 17 
Four machines sizes are available, providing capacities 
of 36, 48, 60 and 72 inches. Feed-roll speeds are fully 
adjustable from 1 to 100 ft. per min. to meet a variety 
of operating requirements. Finishes obtained are such, 
it is claimed, that the need for hand-finishing 
operations is eliminated 

High operating efficiency and minimum belt costs are 
assured by the design of the belt drive and idling mecha 
nism that provides for belt travel over four rolls designed 
in a diamond shape. This arrangement, together with 
the 20 ft. long, 3-in. belt, provides improved flexing and 
chip removal and allows the belt to remain cool and fr 
cutting during long periods of operation 

Belt adjustment is through the top idler roll that can be 
adjusted vertically for correct tension and cambered for 
belt alignment. The top idler roll is cambered auto- 
matically to produce the proper action of belt across work 
An attachment for spraying coolant or lubricant on 
either the abrasive belt or work can be arranged for 
manual or automatic operation. Proper application and 
selection of lubricant prevents burning, increases belt 
life, and improves cutting action. Lubricants are required 
on some materials to prevent ‘* welding.” 

The new machine is designed for handling both 
polishing and stock-removal jobs. Where there is no 
need for holding thickness or parallelism, the billy roll 
floats against the sheet, for positive stock removal and 
holding size, two air-controlled dashpots move the billy 
roll up against positive stops, exactly parallel to the con 
tact roll. Thus, the new machine can be used to reduce 
rolling-mill gauge tolerances. Test runs indicate thickness 
can be held within 0.0015 in. on many jobs. Photoelectric 
cell control of the grinding aperture can be provided 
as an optional feature where final surface finish is parti 
cularly important. The sheet passing through the feed 
rolls interrupts the light beam of a_ photoelectric-cell 
circuit This actuates the control mechanism that is 
timed to raise the billy roll and bring the sheet into 
contact with the abrasive belt. Contact is established 
when the lead end of the sheet passes | in. beyond the 
centre of the contact roll. The process is repeated, in 
reverse, when the trailing of the sheet moves out 


capable of 


costly 


edge 
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of the path of the light beam. It prevents the sharp 
trailing edge from cutting into the abrasive belt and making 
a mark that would be transferred to the next sheet 

The ability to work in either direction adds materially 
to the usefulness of this grinder. Feed- and work-roll 
design are such that material can be fed with the rotation 
of the belt or against it, with equal efficiency. In addition, 
quick belt changes reduce machine downtime, the com 
plete changeover taking only a few minutes 

The new grinder combines heavy, well-braced con 
struction with high horsepower for maximum produc- 
tivity. Size of the main drive motor ranges from 40 to 
150 h.p., depending on machine size. All operating 
controls are located at the front of the machine within 
easy reach of the operator. A load ammeter indicates the 
amount of grinding load, permitting the operator to 
determine the point of best work efficiency and to main- 
tain this point by adjusting pressure on billy roll to proper 
power consumption. A roll-grinding attachment and 
stand for regrinding the contact roll is available as an 
optional accessory. The roll is reground in its own bear- 
ings for maximum smoothness. The machine is available 
from Gaston E. Marbaix Ltd., Devonshire House 
Vicarage Crescent, London, S.W.11 


Plastic Aluminium 
EW addition to the range of Devcon plastic metal 
products is a plastic aluminium designed specifically 

for applications requiring an aluminium material 
liquid consistency 

Know as Devcon F.2, it contains 80 per cent aluminium 
and 20 per cent plastic. Applied in liquid form by brush 
or poured on to surfaces to be treated, it bonds to iron. 
steel, bronze, brass, glass, concrete and other materials 

It hardens in 14 to 2 hours at 70 to 75 F., to form a 
rigid, metallic mass. No volatile solvents or thinners are 
used, so that it will not shrink or pull away during 
hardening. No heat or pressure is needed and it is 
unaffected by normal anodizing solutions 

It can be drilled, ground, sanded or threaded, and 
machined to a feather edge without cracking or flaking 
A highly polished finish can be obtained. For standard 
painting, plastic aluminium will not bubble, shrink or 
run at normal baking temperatures 

Further information from Foley-Brickley and Partners 
Ltd., 99 Park Lane, W.1 


ot 
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all the way 


Every furnace is an Incandescent furnace in the 
annealing shop at the Abbey Works of the Steel 
Company of Wales Ltd. More are to follow, and 
extensions now completed (seven furnaces and 
eighteen bases) have brought the installation up to 

29 furnaces and 78 bases, with an output of 
17,000 tons per week, 


~ Poon * bm 
THE INCANDESCENT HEAT CO. LTD * SMETHWICK «= ENGLAND 


16/10A 60 
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SHEET METAL MOTORIZED POWER GUILLOTINES 
WORKING 8 ft. x ain. 6ft. x in. 


6 ft. x { in. 4ft. x in. 


MACHINERY 2ft., 3ft., 4ft., Sft. x gin. 
OF EVERY DESCRIPTION 


= 
WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 


& 
Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK ttn., sraprorp st., BIRMINGHAM, 5 8 ft. x ain. 


Guillotines 
Telephone: Midland 1648 











= ‘ 
aS 


CRIFFIN ‘.{ BRAND 


(4° ye v) 
FFBOA0D) 


BLACK STEEL SHEETS 

Teal al by MEDIUM and HEAVY MILD STEEL PLATES, 
S mt BARS and SECTIONS 
" ame GALVANIZED STEEL SHEETS, Corrugated 


\ . Ww ‘ and Flat 
\ nv N GENERAL HOT-DIP GALVANIZERS 


METAL SPRAYERS 
SHEET METAL WORK, Light and Heavy 


aN BLAC K WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


Ww Gs VAT VWVAYAL EXTRA LARGE FABRICATIONS 


aE Smith and McLean Ltd. 


. 179 WEST GEORGE ST., GLASGOW, C.2 
“x: ayy |) FLAT Phone: CENtral 0442 Grams CHAITY Gingow 


Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow 
iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow. 
Kingston Galvanizing Works, Port Glasgow 
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WHATEVER | TOOLS 
PRESS 
THE NEED— | cauenmaee 
f | FOR THE 
MORRIS- 


OXFORD 
RADIATOR 
GRILLE 


AND ARE 
MADE IN 


(, ) DIEMETAL 
€ SUPERB 
WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 


OUR BROCHURE AND FULL 
TECHNICAL INFORMATION 


N. C. ASHTON LTD. 
ST. ANDREW'S ROAD, 


HUDDERSFIELD, ENGLAND 
TEL: HUDDERSFIELD 6263/4 


Send for full 
details and 
remember— 
it's best made 


by— 


(Metal Perforators) Ltd. 


Warrington England * Tel: 34111/6 
Grams: Locker Warrington 
London Office: CLUN HOUSE, SURREY ST., STRAND, W.C.2 | = "morocnarn av courtesy of 
Tel.: TEMple Bar 8559 * Grams,: Estrand London cw 342 
MEMBER OF THE LOCKER ORGANISATION 
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THE DUPLEX 
SELF FEEDING 
SHEAR 


NEW: 


For cutting 
straight line 
and curves in 
ms sheets 
up to 7 s.w.g. 


DUPLEX ELECTRIC TOOLS LTD. 


HIGH STREET, PURLEY, SURREY 
Phone: UPLANDS 3731 and 8621 








GREYHOUND 


FES © 


TRADE MARK 


SOLDER 


TINMEN’S, PLUMBERS’ 
and other qualities 


WIRE & TAPE 
(Solid or Resin Cored) 
To British Standard Specifications 


TIN : nich and Bar 


| BATCHELOR ROBINSON & Co. Ltd. 


19 Bordesley Park Road, Birmingham, 10 


Grams: Stannum, B*ham. Phone: ViCcoria 2291-2 

















VORSON Pneumatic 


Die Cushions — ror 
BETTER PRESSINGS 


FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS L?- 


Dept. M., RABONE LANE WORKS, SMETHWICK, 
STAFFS. Tel.: SMETHWICK 0939 





P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
*‘Camiock’’ guard either 
manually or automatically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. Inter- 
locks are provided with the 
clutch and crank shaft. 


Send for details today given 
in Leaflet No. 41. 


Le | 
PRACE 
ACen AAR 1D 

VY 


Photograph by permission of 
Messrs. Taylor & Challen Led. 


PRICE MACHINE GUARDS LTD. 


Powke Lane, Old Hiil, Staffs. 


Tel.: Cradley Heath 66423 
’Grams: ‘‘Prigard’’ Cradley Heath 
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THE ‘NAME CONVEYING OVENS It is capable of handling articles of diverse weight, shape 


* and size and with its wide range of stoving times and 
Ma controlled temperature can satisfactorily deal with 
Ma multifarious colours simultaneously. 


A “Ballard” installed at 

W. Redman & Company ey 
producing stove enam- » how 
elied road signa! lamps. 7 


F. J. 


BALLARD 


& CO 


LTD 


TIPTON, STAFFS 


NMENT 


BIFURCATED AND. 7» 
TUBULAR < 


ia xp 

a , a SAW SCREWS 
- Y 
3 LS 
> 


— Ju ald Metals ¢ Himishes 
| ® 


$.£ D.RIVET C° 


(PROP STEELS AND BUSKS 


ARIEL WORKS - TEMPLE ROAD 
i ee 
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THE DUPLEX 
SELF FEEDING 
SHEAR 


For cutting 
straight line 
and curves in 
ms sheets 
up to 7 s.w.g. 


DUPLEX ELECTRIC TOOLS LTD. 


HIGH STREET, PURLEY, SURREY 
Phone: UPLANDS 3731 and 8621 








GREYHOUND 


Fee © 


TRADE MARK 


SOLDER 


TINMEN’S, PLUMBERS’ 
and other qualities 


WIRE & TAPE 
(Solid or Resin Cored) 


To British Standard Specifications 


TIN : Ingot and Bar 


REC® TRADE MARK 


BATCHELOR ROBINSON & Co. Ltd. 


| 19 Bordesley Park Road, Birmingham, 10 


| Grams: Stannum, B'ham. Phone: ViCcoria 2291-2 

















VORSON Pneumatic 


Die Cushions — for 
BETTER PRESSINGS 


FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS L?°- 


Dept. M., RABONE LANE WORKS, SMETHWICK, 
STAFES. Tel.: SMETHWICK 0939 





P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
*““Camiock"’ guard either 
manually or automatically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. Inter- 
locks are provided with the 
clutch and crank shaft. 


Send for details today given 
in Leaflet No. 41. 


PRACE 


MACHINE GUARDS LTD 
‘2 


‘we 


Photograph by permission of 
Messrs. Taylor & Challen Ltd. 


PRICE MACHINE GUARDS LTD. 


Powke Lane, Old Hill, Staffs. 


Tel.: Cradley Heath 66423 
’Grams: ‘‘Prigard’’ Cradley Heath 
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The flexibility of a “BALLARD” is acknowledged! 
it is capable of handling articles of diverse weight, shape 
and size and with its wide range of stoving times and 
a controlled temperature can satisfactorily deal with 


a multifarious colours simultaneously. 


A “Ballard” installed at 

W. Redman & Company ee 
producing stove enam- . ~~ 
elied road signal lamps. 


F. j. 


BALLARD 


& CO 


LTD 


TIPTON, STAFFS 


BIFURCATED AND 
TUBULAR 


e , 
* y 
» y Y 
> q 4s 
% % e SAW SCREWS 
; s UPHOLSTERY 
; NAILS 
: 5 ORAWING PINS ETC 
- 
s 38 ; 


Au ald Metals ¢ Himishes 
8 
$.6 D.RIVET C° 


(PROP LS AND BY 


ARIEL WORKS - TEMPLE ROAD 
LEICESTER * ENGLAND 
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For SHEET METAL WORK 


We undertake sheet metal work of every description 
and offer a service specialising in prompt and accurate 
work. Small or large quantities can be handled and our 
design department will be pleased to advise you on your 


particular problem. 


Consult — 


A typical sheet metal 
cabinet for electrical 


H. KIMBER LIMITED 


6 HIGH STREET, COLLIERS WOOD, S.W.19 





contro! gear. 





Telephone: LiBerty 7281 (4 lines) 








HAND & POWER PRESSES. 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 
Geared or Ungeared. 
Adjustable ‘troke. 


Self-Oiling Flywheel 
or Sight Feed 
Lubrication. 


Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 




















The man who can afford 
to take the risk of injury 
to workmen and get away 
with it is indeed fortunate 
and foolish ! Lost time 
through accidents 1s 
costly and tiresome, so 
insist on Tedson 

gloves ior your work- 
men. We make gloves 
the best gloves—for 

every job in industry. 


for the man who considers his hands 


| TEDSON, THORNLEY & CO. LTD. (S.M.I.) ROCHDALE, LANCS. 
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SPOT WELDERS Roell & Korthaus 


Pedal operated with 


electronic control, SHEET METAL 


, or automatic motor 


driven. TESTING 


MACHINES 


BUTT WELDERS | Up to 35 tons 
AND capacity 
AUTO FABRIC 

WELDERS FULLY 


for 


Steel Wire Mesh AUTOMATIC OPERATION 








With Electronic Cut-out for 

Erichsen & Olsen Tests 
INGERSOLL LOCKS LTD. 
THE WESTMINSTER INDUSTRIAL INSTRUMENTS DIVISION 

ENGINEERING co. LTD 91, MOORGATE, LONDON, E.C.2. Tel: NATional 9144 


(Dept. RW5), Victoria Rd., Willesden Junction, London, N.W.10 
Tel: ELGar 7372 (2 lines) 


Write todcy for full 
particulars 
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‘SGOLIATH?? Portable | 


ELECTRIC HAND SHEAR | 
Cuts up to 14g. M.S. also Hard Stainless Steel | | 


BRITISH ARTICLES 


MADE : FOR THE SHEET 
METAL AND TIN- 
PLATE - INDUSTRIES 


SPECIALITIES 
WIRE BAIL AND 
DRUM HANDLES 
IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER CONTAINERS 
The **Goliath’’ Portable Electric Hand ne 
Shear is indispensable wherever sheet 
metal of any class requires cutting. it wi! 
cut steel, aluminium, brass, copper, zir 
fibre, etc., etc., and without burr. | 
cut straightsand curves with equal facility 


WEIGHS ONLY large or small circles Easy t : hese 


little or no pressure is required 
6 Ib. the machine, which finds its owr 
speed (hard pressure does 


cutting speed) BRADLEY 
ARTHUR DRYSDALE wire conPonens _ 


AND CO., LTD. LIMITED 
58 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 65, LONDON WALL, LONDON. E.C.2 


Telephone: Bowes Park 7221 ‘PHONE: NAT. 7518 ‘GRAMS: CLAVIGER, AVE, LONDON 


DEROTA 


TRANSFER PRESS 


The fastener with endless applications in the £ 1,100 


Sheet Metal Industry. 











it w 








SIMPLE—POSITIVE—SELF LOCKING | Complete with electrics. Under maker's guarantee 


Made in a variety of types and sizes. Special IMMEDIATE DELIVERY 


fasteners to suit customers requirements. 
Used on quickly detachable panels, inspection 
doors, access covers, machine guards, panel 

covers, fairings, box lids, etc ® 


For full details and literature apply to: HEADLAND WORKS LTD 
' 
ODDIE BRADBURY & CULL LTD. Buckingham Place, 


SOUTHAMPTON Telephone : Lake Road, 


FREE TOOLING ADVICE 














| Telephone: 55883 Cables: FASTENERS SOUTHAMPTON Ports. 20899 Portsmouth 
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CLASSIFIED ADVERTISEMENTS 


PREPAID RATERS: PLAIN TYPE (0 blocks) Twenty words for 5/- (minimam charge) and 2d. per word in ordinary type therenfter. 
SEMI-DISPLAY (eo blocks) 12/- per single columa inch (pro rata larger spaces). 


SPROCIAL DISPLAY TYPSH (with or without blocks) 12 insertions 30/- cack per single column inch, 6 insertions 35/- cack per single 
column inch, single insertion, 50/- per single column inch. BOX NUMBERS 2/- extra (incleding postage of replies). 








Advertisements (accompanied by a remittance) and REPLIES TO BOX NUMBERS should be addressed to the Classified Advertisement 
Manager, “Sheet Metal Industries,” John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2 Telephone : TRAfalgar 6171 





MACHINERY and MATERIALS FOR SALE—cont. 








MACHINERY and MATERIALS | 
WANTED 

| I IEFELD PLB 600 Heavy Duty Spinning SCIAKY Type RAMC 2 40 Circumferential 

4 Lathe, 24 in. centre height x 6 ft. 8 m. |b f End Seam Pneumatic Welding 


rg ) > t id "re sired 

I - BOX | oF aa 1 : pool a - between centres, new 195¢ hardly used. less Machine for sale Specially suitable tor weld 
raproneniasies Sun an Nein — than half price Box No. 843 Sheet Meta neg ec ends of cylinders or drums and f 

tamers manufacture Modern Packages Ltd , lot 4 poder ~ he > ° ‘ 

Phoenix Work Uxbridge, Middlesex Industries 19 _ Adan sires - — Pneumatic clectrode pressure 

— _ | London, WC. trom electrode wheel driven in cither direc 
" : oe -_ -aprmcecnigeate ia ima tn wit variable speed chain drive Nomina! 

~~ OND-HAND Treadle Operated Open- | ‘ ; rat 40 kVA. Capacity two thicknesses of 

» ended Guillotine also = hand-operated IS swe. Welding speed from 2 to 9 ft. per 

ypen-ended folder and hand-operated rolls and CRAIG & DONALD minu Depth of throat 144 ix Photo. etc 

jenny Offers please to Burton's Gold Medal | _ . en ane | from Ff J. Edwards Limited, 359-361, Euston 

Biscuits Limited, Vicarage Road, Blackpool 5 m conus — Road, London, N.W.1, or 41, Water Street, 

; Birmingham 


( YUILLOTINE 4 ft. x 3 16 in., Press Brak i spares ly t 
MW 64 ft. x W tons minimum capacity, and -_ ~ 
tw Power Presses approximately 20 tons New Development and Process, OLLING Mills: 24 in. x 36 in. two-high 
peers Sy ie ma ——— oa _ ted The English Electric Co. Ltd., R reversing mill by Davy United with 300 
= “ — tv : k oo "El Mbrid Pall —" Stafford. h.p. drive, automat screw-down gear, power 
me sana a iriven roller tables. 24 in. x 60 in. two-high 
ne cag = . = . sheet mill by Krupp Three 21 in. x 9 in 


GUILLOTINE SHEARS, 4 [1 ft. x 1 in. | two-high mills by Taylor and Farley with 
UNROLLING MACHINE. FEYWO DOUBLE ACTION HYDRAULK 100 hp. drive Drawing presses: 600 ton 


nema : : . — ete sine | O¥draulic deep drawing press, table 82 in. x 
STRETCHING MACHINE with Guilloune 2 PRE SSI > FOR SALI Bri “ . oe _— | 60 in 400 ton hydraulic jeep frawing press 
DH 45-35-30 Pressure: punch tons, blank- | ble 77 60 R i Brothe E 
: a holder sue bot! rams 90 tons Stee tapnie / m. x @ m eck é ro vers ( ngin 
Heavy Duty GANG SLITTER. + so Sia aecel sajuctabie, punch we 1 | cering), Ltd Replant Works, Woolwich 

frame oO stre < {justable inch o . ails g 
Box No. 839, ** Sheet Metal Industries,” S in Blankholder up to 4 in Between up ——— E 116 London S.E.1 Fel 
17-19. John Adam Street, London, W.C.2. rights 32 in Complete with cushioned bed 


self-contained hydraulic equipment § tor 


device 





motor drive, 400 440/350 Photographs, etc 


|from F. J. Edwards Limited, 359, Euston SURPLUS SHEETS 
WANTED Road, London, N.W.1, EUS. 4681: « Pa : 
: ENt 6A) 1.072 Sheets ft 2 ft. 14 in 





es Water Street, Birmingham 3, ¢ $30 
ONE GOOD SECONDHAND OR | tn 707 
RECONDITIONED 4-HIGH COLD || : 
ROLLING MILL FOR ROLLING || | 
52° WIDE COPPER AND BRASS ||| TIME RECORDERS 
SHEETS FROM .062” TO .010° || RENTAL SERVICE 


THICKNESS. | TIME RECORDER SUPPLY 


ft 3 in 
ft. 34 in 
ft in 
ft in 
ft in 
ft 
ft 
ft 
ft 
ft 
ft 


+ 
8 ft 
8 ft 
4 ft 
4 ft 
27 4 ft 
x 
‘ 
4 
4 
8 


tw 





ft 
ft 
ft 
ft 
ft 
ft. O 


SO eee 


Apply Box 841, ‘*Sheet Metal Industries,"’ 
17-19, John Adam Street, London, W.C.2 & MAINTENANCE CO., LTD. 
H 9 | rHOS. W. WARD LIMITED, 


op 223 
167/158, BOROUGH HIGH ST. LONDON, 8.E.1 Albion Works, Girder Department, Sheffield. 
Phone: 26311, Ext. 342 

















MACHINERY and MATERIALS 
FOR SALE 


H.M.E. 150-TON PRESS, TYPE D.C.P. S || KINGSLAND for ALL sheet metal working machines 
Geared Variable Stroke 1! in. to 6 in Bed 


size 42 in. x 32 Complete with air cushion GUILLOTINES 


uir-operated safety guards and motorised 
Perfect condition Enquiries to Treadle 

R. A. JACKSON, MURPHY RADIO LTD., 3 - £51 

Welwyn Garden City, Herts. a 18G £82 

: aan ene eaETine eS 3 16G £68 


“CHICAGO” PRESS BRAKES ||| * © 16° = 
Here are four modern Press Brakes for Power 

work nearly every S.M. Shop can use. 4 14G £342 
No.131A. 4 ft 18 g.— 6” throat—10 tons 4 10G 

No. 131B. 4 ft 18 g.—12” throat—10 tons : 

No. 265 6 ft 18 g.— 6” throat—25 tons 6 14G ... 
No. 56A 6 ft 16 g.— 6” throat—25 tons 6’ 10G 
8 
8 
6 














No. 568 6 ft 16 g. for punching—25 tons 14G 
Ideal for work within rated capacity. Variable 10G 
strokes up to 50 per minute. Foot control. 
rr «o MO ee 


All steel construction. 
i f 
Reasonable prices Circular on request. 8 z ... £1,750 


THE OLIVER MACHINERY CO.LTD. THE KINGSLAND ENGINEERING CO. LIMITED 
196 DEANSGATE, MANCHESTER, 3 25/37 HACKNEY ROAD, LONDON, €.2 SHOreditch 6357/5635 


Overcrank 
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MACHINERY and MATERIALS FOR SAL E—<contd. 





ENDING Rolls, by Rhoden, 6 ft. x ¢ in 
Angle bending extension. L.A. Machine 
_ Ltd t. Paul's P asade, 
469 


TEVINPLATE ore UTS 14 in. wide, various | B 
lengths up to 36 in., 90/100 Ibs. Subs. | 

Dibro Limited, 8-10, Lily Road, Liverpool | T« 

21 Tel. BOO. 3052 | “9 


WOVEN "WIRE 





| 
Wh | 


New RUSHWORTH 8 ft. x } in. Mechanical 
Press Brake 

New PEARSON 10 ft. x 4 in. Guill 

New RUSHWORTH & ft. x in 

rT & C 1562 200-ton Press, 36 in. st 

24 in. x 224 in 

rT & C 1573B 130-ton Press in. stroke 
24 in. x 26 in 

New GOSMETA incl. 100 

New KEETONA 6ft. x 42 
¢ in. Guillotines 


THOS. W. WARD LTD.) 


ALBION WORKS - SHEFFIELD) 
Phone: 26311 Ext. 371 "Grams: “Forward” 
Remember - - - Wards might have it! | 





tine 
Guillotine 
roke 


ALL METALS AnD WioTeS 


IN ROLLS OR FABRICATED 
ALL MESHES EX STOCK 


on wart 


Press, adj oke 
and 6ft Sit. x 


PLEASE TELEPHOEE 
JOSEPH NICHOLS & SON LTD 


wh teAd 4296 








LEO RAPP (STEEL) LIMITED 
Stee! Stockholders 
Wimborne -_- Norwood Green, Southal!, Middx. 
elephone: Southal! 2322 


MILD STEEL SHEETS, cnen, C.R.G.P., E.D.D.; 
BRIGHT M/S. FLATS, BARS, SECTIONS, ALLOYS. 


Primes and Non-Primes. Capacity for shearing and profile cutting. 


PLATES; BLACK AND 








KINGSLAND for ALL sheet metal working machines 





PRESS BRAKES 
Mechanical 
6 14G ... £1,541| 8 
6’ « 10G ... £1,935 | 10 
6 ¢ £3,089 8 
Hydraulic 
50 tons .. 


75 tons ... 
100 tons 


12G... £2,095 
£4,632 


} £7,250 


£6,500 
£8,300 
£13,930 


£2,500 | 200 tons 
£2,860 | 300 tons 
£3,700 | 500 tons 


The KINGSLAND ENGINEERING CO. Ltd 
25 /37 HACKNEY RD., LONDON, E.2 SHO 6357 5635 








THE LONDON & NORTHERN TRADING CO. (NIGERIA) LTD. 


STEEL SHEETS 


FOR QUICK DELIVERY 


INCLUDING COLD REDUCED, GENERAL PURPOSE, 
DEEP DRAWING AND EXTRA DEEP DRAWING, 
FULL FINISH QUALITIES 


PRINCE RUPERT HOUSE - 9 10 COLLEGE HILL - LONDON - E.C.4 
Telephone : CENtral 1271/2 CABLES : NADOCOTRA LONDON 
TELEX : 2-2597 L.N.T. 





Sheffield, 1 














“OLIVER” 


| 25, 000 Lockformers now in use for Duct- 
| ing and miscellaneous work. Two sizes 
for 16 and 20 g. sheet. 


Ten times faster in making Pittsburgh 
Locks than Bending Brakes. 


Speed 25ft. per minute. 


| Speed and reliability make the LOCK- 
FORMER pre-eminent. 


| Send for circular, samples and prices 


‘THE OLIVER MACHINERY 


co., LTD. 
| 196, DEANSGATE, MANCHESTER, 3 


} 








| ) 
| PEARSON | 





| ELECTRO HYDRAULIC GUILLOTINES 


All sizes of machine from }” to 1° mild steel 
cutting capacity. Rotary dblade-beam action 
with fast independent return system. 
ELECTRO HYDRAULIC FLANGING PRESSES 
Bulkhead Type up to 1,200 tons. 
Plateshop Type 120 to 500 tons. 
Robust all-weided construction incorporating 
the most modern developments. 
PEARSON MACHINE TOOL CO., LTD. 
Walker, Newcastie-upon- Tyne, 6 
Tel.: Wailsend 64081 








STAINLESS STEEL 


for immediate delivery 


BARS TUBES 
SHEETS SECTIONS 


uMITES 


SCAPA HOUSE - PARK ROYAL ROAD 
LONDON WN.W.10 
Tel: Elgar $811 Telex 25239 
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MARCH 





MACHINERY and MATERIALS | 
FOR SALE AND WANTED 


PORTABLE POWER TOOLS 








MIN BOX Engineers and others concerned 
with sheet metal pratectos problems 
should have a copy of “ Tin Box Maaufac- | 
TEW, used, bought, sold, exchanged: | ture,”” by J. W. Langton, M.B.E., B.Sc., 
IN Arthur Drysdale and Co., Ltd., 58, | MTMeck-E obtainable from Caaning Pub- | 
Commerce Road, Wood Green, London, | lications, in "Coleman Street, 
N.22. Bowes Park 7221 | price 31s. 6d. post free. (Leaflet free.) 





SITUATIONS VACANT 





METALLURGIST 


ympany 


SALES ENGINEER prefer 


exper 


— HNICAI 
4 facturing ably with 
ably with experi heavy 
development 
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in 


| benches, similar 

jment and 

| represent 
vy | Americ juipme 
yperation vir connection with users 
full details of education, exper and present | ment advantag 
salary to Box Sheet t Indus } OMS, experience 

17-19 n jar treet Jon Sheet Metal Industr 
| Street, Lond Ww ¢ 


nee nm are 
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r equivale 
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niversity 
between .) 
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' vears an 


an 
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CHIEF PRESS TOOL 
DESIGNER 


A Public Company manufacturing a range of domestic 
appliances, including washing machines and refrigerators, 
situated in the North of England wishes to appoint a Chief 
Press Tool Designer. 

This is an excellent opportunity for a man who is at the top 
of his profession and has had the right experience in the design 
of intricate press tools from 50 to 500 tons. 

It is envisaged that the successful applicant will ultimately 
head up a new Production Engineering Department which is 
being formed. 

Applications stating age, experience and qualifica- 
tions will be treated in the strictest confidence and 
should be sent to: 


MANAGING DIRECTOR, BOX NO. 851, 
‘“Sheet Metal Industries,’’ 17-19 John Adam Street, 
London, W.C.2 





London, E.C.2, 


| Minimum standard 


| aa ( 11ON 
i ' 


SITUATIONS VACANT—cont. 


neg gn required 
A m and assembly 


} 

| 

| 
Write canted exp. and sa 
No 
| J 





sheet metal fabrica 
Croydon District. 
expected to Box 

Industries 17-19 
Ww 


ass 


hn Adan 


Sheet Metal 
Street, London 
BRITISH FEDERAL WELDER & 
MACHINE CO. LTD 

Mill Works, Dudley, Worcs., 
require the services of an 


CIRCUIT DRAUGHTSMAN 
DESIGNER. 
ONA 
ypen to designer with 
experience 


Castic 


ELECTRICAL 


Electrical. Good 

prospects right type of 
Pension Scheme 

Electrical Engineer 


niment 


Chief 


Staff appoi 
Reply 
GILLETTE INDUSTRIES LIMITED, 
Isleworth, Middlesex. 
Deputy Works Laboratory 
etanager 


are in from 
twee 4 t 2 cars 


qualified 
i age 
metallurgy 
preferably 
ld pressing 
engineermg 
required 
watory in 
feal with 
luding 

g problems 
nt manu 
of raw 

rass and 

t age 
yene 
m and 


will be 
uld giv 
and 
th 


aperienc 

I ' 7 ind ’ 1 he addr i to 

Personnel Controller, quotiag reference No. 
EAS 125 on both envelope and letter. 


SITUATION WANTED 


MANAG ER 


experier 
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CONTRACT WORK REQUIRED 








METAL SPINNING OUR 


UP TO 9? ft. DIAMETER 


DOMINANT WORKS - 
(opposite Boothby Road) 


ELTHORNE ROAD - 





(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


LONDON, N. 


SPECIALITY 


19 Telephone: ARChway 6431/4 











_SHEE 


_ME TAL INDU STRIES 
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Marc H 


CONTRACT WORK REQUIRE D—contd. 





si T Metal and Light Constructional 
n Engineers require work of a genera! and 
varied mature. Capacity available 8 ft. x } in 
Box No 845 Sheet Metal Industries 17-19 
John Adam Street, ‘London Wc. 


PRECISION Sheet Metal Work 
Radio and Electrical Trade 
Brackets, etc Power Press 
ns All spray and stove finishes 
The Kaymet 
oO Sylvan Grove 
Te lephone NEW Cross 6644 


-——— DRAKESONS—— 


(GENERAL METAL SPINNERS) LIMITED 


Panels 


CAPACITY UP TO 72° 
IN ALL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 
LONDON, S.E.S. RODney 


5626/27/28 





= METAL SPINNING = 


Rowntree 
119-121 Gloucester Road - 


Graham & Company 
Walthamstow - 


Limited 
London *- E.17 


LARkswood 3901 


rs CLASS WORK 


ted with Vitre< 


TO PREC ISION LIMITS 


us Enamelling Works (V.E.W. Lrd 











VITREOUS 
ENAMELLING 


Capacity available for Sheet 
Metal Parts 


ALSO FACILITIES FOR FABRICATION 


We are noted for Prompt Service 
and Highest Quality 


JOHN KING & SON (ENAMELLERS) LTD. 
P.O. BOX NO. 4, CHESTERFIELD 

















BENT WIRE ARTICLES 
SMALL PRESSINGS 
1Qo——> PARTS 


W. B. & U. ATKINSON, LTD. 
Rosre Street Works, Shipley, Yorks. 


SHEET METAL WORK 


AND FABRICATIONS 
Up to 10g 
@ Ducting, Hoods, etc. 
@ IMMEDIATE Capacity available 
@ Keen prices. 
Phone 
KEITH BLACKMAN LTD. 
TOTtenham 4522, Ext. 263 
MILL MEAD ROAD, LONDON, N.17 








—S$HEPPERD— 


METAL PRODUCTIONS LTD. 
HERTFORD 

Specialists in 

SHEET METAL WORK 


Manufacturers and Welders of 
Fabricated goods in all metals. 
Medical and Scientific Instrument components, 
Cases and fittings, etc. 

Filters and Strainers for various purposes. 
Prototype and Development work to speci- 
fication 


Telephone: Hertford 2527 








METAL SPINNING & 
SHEET METAL WORK 


Enquiries Invited 
ALFRED A. CORRE & CO. LTD. 


23, JACOB STREET, LONDON, S.E.1 
Telephone : Bermondsey 28: 

















FACTORY PREMISES 
REQUIRED 








approved sit 


under confidential ver 
Box No. 847, “ Sheet Metal Industries.”’ 
17-19, John Adam Street, London, W.C.2 


GERHARDY BROS. LTD 





GREAT MISSENDEN, 


Great Missenden 2267 (3 lines) we 


Telephone 


BUCKS 


© 


C 


rotofinishing 
hand polishing 


All finishes in 
stove enamel! 
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TOGGLE BOLT 


Reg. Design 890044 
Size: 23 12’ 
STURDY CONSTRUCTION 
yet neat in design 


We supply an extensive range of 
TOGGLE BOLTS 


PARKER (TOGGLES) Lrb. 
39, Wilson Street, London, E.C.2 
Monarch 9275 








THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 
IN ALL METALS 


All enquiries promptly dealt with 








Spinnings up 


in DIAMETER 


to 15 feet 


KHE LONDON AL.WRAINIUNS CO LID. 


.. are now in a position to offer spinnings up to 15’ 0” in 


diameter. May we have your enquiries for Spinnings. 


deep drawn pressings in all metals up to 500 ton Triple action 


Hydraulic, Fabrications with argon welding and X-Ray. 


Head Office and Works: 


WESTWOOD ROAD, WITTON, BIRMINGHAM 6 


Telephone: EAS 1561 
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Aerograph DeVilbiss C 
Ltd., The 

AEI-Birlec Ltd 

A.R.O. Machinery Co. Ltd. 

Airscrew Co. & Jicwood 
Ltd., The . 

Alcan (U.K.) Ltd. 

Aliday, William & Co. Ltd. 

Arc Manufacturing Co. Ltd 

Ashton, N. C., Ltd 

Associated Electrical In- 
dustries Ltd 


Atkinson, W. B. & U., Ltd. 11 


Auxiliary Rolling Machinery 
Aviation Developments Ltd 
Ayrsbire Dockyard Co, Ltd. 


B.H.P. Machine Tool Co. 

Bagshawe Co. Ltd 

Ballard, F. }., & Co. Ltd 

Barns, W. & Son (Holloway 
Ltd 


Bartlett, G.F. E. & Son Ltd 

Batchelor, Robinson & C 
Ltd 

Birmabright Ltd 

Birmetals Ltd 

Bliss, EK. W (England 
Ltd 

Bradiey & Burch (Wire 
Components) Ltd 

Brauer, F., Ltd 

Brightside Foundry & 
Hagineering Co. Ltd 

British Aluminium Co. Ltd 

British Electrical Repairs 
Ltd 

British Federal Welder & 
Machine Co. Ltd 

British Insulated Callender's 
Cables Ltd 


I Iror 


A } 
British Oxygen Gases Ltd 
British Resin Products Ltd 
British Rolling Mills Ltd 
British Timken D 

f Timker I 

mpany 

n & Steel ( 


Engineering 


Brook Oldbur Lt 
Broughton, |., 
gineers) Ltd 
Butcher. Henry. & ( 
Butterley Co. Ltd., 1 


Cam Fred (Engineers 

Cashmore, John, Ltd 

Ciba (A.R.1 Ltd 

Cincinnati Shaper ( 
The 

Coate letals Lt 

Cohen, Geo., Sons & Co 
Ltd 

Consolidated 
Too! Co. Ltd, 

Corfield and Buckle Ltd 

Cornercroft Ltd 

Corre, Alfred A., & Co 

Cowlishaw, Walker & Co 
Ltd, 

Cox & Danks Ltd 


Pneumatic 


Croaland, William, Ltd 
Cruickshank, R., Ltd 


C.W Ltd 


D., ly Machine Specialitie 
nec. 

Davy & Utd. Eng. Co. Ltd 

Davy & Utd. Instrument 
Ltd 

Davy & United Roll Foun 
dry Ltd 

Desoutter Bros. Ltd 

Doncaster, Daniel, & 


Published by the Proprietors 
Printed iv (Great Britain by Wu.tams, Lea & Co 


SHEET METAI 


INDEX TO 


ADVERTISERS 


(*denotes pages membered in edstorial sequence) 


i 
Dorman Long (Steel) Ltd 
Dowding & Dol! Ltd 
Drakesons (General Metal 

Spinners), Ltd 

Dt la \ 
Ductile Sheet Stockists Ltd 
D ex Elect I 


Edwards, F. J., Ltd Cover iv 


Effingham Stee! Works Ltd 
Ekco Electronics Ltd 
Electrical Development 
Assn 
Electro-Chemical Engineer 
ing Co, Ltd 
gar Machine To 
English Electric Co. Ltd 
Enthoven Solders Ltd 
Expanded Metal Co. Ltd 
Expandite, Ltd 


Farmer Nort 

Co, Ltd 
Fearnehough, W.., | 
Fenner, J]. H., & Ce 
Firth, Thos., & Johr 

Ltd 
Firth-Vickers 

Steels Ltd 
Fleming, |. & R., Lt 
Fletcher Miller Ltd 
Fluxite Ltd 
Foster, Yates & Thom Ltd 
Fraser, Andrew, & Co Ltd 
Fry's M 1 Foundries Lt 
Fuller i 


General Sheet Met 
(jury) Lt 


Hemming, 

Herbert, Alf 

Holder 

Hommel, O., x 
Hordern, Mason & I 
Humphris & Sons Ltd 
Hutton, I A. &( 


Incandescent Heat Co. Ltd 
ngersoll | Lt 
Instrument Screw Co. Ltd 


. Lrv.. Worship St., E.C.2 





Johnson, Matthey & Co. Ltd 

Jones & Attwood Ltd 

Jones, E.H. (Machines Tools) 
Ltd . { 


Keeton. Sons & Co. Ltd 
Keith Blackman, Ltd 
Kendrick, George, Ltd. 
Kestner Evaporator & 
Engineering Co. Ltd 
Kieserling, Th., & Albrecht 
Kimbell Machine Tools Ltd 
Kimber, H., Ltd 
King Johr Ename 
Ltd 
King, William, Ltd 
Kingsland Eng.Co. Ltd 


Lancashire & Corby Stee 
Manufacturing Co. I.td 
ee, A., & Sons Ltd 

Fs 

I 
geselischaft 

Lockers (Metal Perforat 
Ltd . 

Loewy Engineering 
Ltd 

London Aluminiun 


. I 


I Dinners Ltd 
Lyeeght, John, Services 
Ltd 


Marshall Richards Machine 
( Ltd 

Mercer, Samuel, & Ce 

Metal Sections I.td 

M and Saw & Tool Co. Lt 

Milne C.S.. & ( Ltd 
Birmingham) Ltd 

Fred 


a v Venal 
Parker (Toggles 
heap nasa ltd 
Pearson Panke 
Pearson Machine 
Ltd 
Pels, Henry, & Co. Ltd 
Pir hin Tohr n & Asst 


tion & Contr 


t F. 7. Ltd. 

Pool, |]. & F., Ltd. 

Press & Snear Co. Ltd 
ress Equipment Ltd. 
ress Guards Ltd. 

i<1 ta 


rice Machine Guardsl 


Ra; p, Leo, (Steel) Ltd 
Ratolidi |. F. (Metaks) Ltd 
Revoivo Ltd. ° 
Rhodes, }., & Sons Ltd 
Robertson, W. H. A., & Co 
Ltd oe ‘ 
Roberts, Sparrow & Co. Ltd 
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Rockwel] Machine Too! Co 
Ltd. Cower ii 
Roliet, H., & Co. Ltd. 
RowntreeGraham & Co.Ltd 
Rustless Iron Co. Ltd. 


S. & D. Rivet Co. . 
Sahlin Engineering Co. Ltd. 
Sanderson Bros. & Newbould 
Ltd : 
Sciaky Electric Welding 
Machines Ltd 
Scottish Machine Too! Cor 
poration Ltd 
Selecta Power T 
Shaw, J., & Sor 
Ltd 
Shawe Metal Spinning 
orks - 7 
Shell Chemical Co. Ltd 
Shepperd Metal Productions 
td 112 
Shimwel! & Co. Ltd 
Siemens-Schuckert (Great 
Britain) Ltd 
Simmonds Aerocessones 
Ltd 
Simpson, in QoS 
Engineers) Ltd 
Skerne Works Ltd., The 
Smith & McLean Ltd 
Speed Tools Ltd 
Spencer, H i & Co 
Ltd 
Stainless Recoveries Ltd 
Company of Wales 
, The 
Steel Stampings Ltd 
Steels & Busks Ltd 
Stordy Engineering Ltd 
Suffolk Iron Foundry (1920 
Ltd. 
Summers, John & Sons Ltd 
Sweeney « Blocksidge (P 
Ltd 


Tangyes Ltd 
Taylor & Challen Ltd 
Taylor Rustless Fittings 


Taylor Stainless Metals 
Ltd 

Tedson, Thornley & Co 
Ltd 

Thomas, Richar 
wins Ltd 

Thom ps ] 
Ltd 

Thompson Johr 
Pressings Ltd 

Time Recorder Supply & 
Maintenance Co. Ltd 

lucker, Geo., Eyelet Co.Tt 


United 


Uadal, |. P., Ltd 


Ward, Th 
Watson, 
Wellman 

Engineering 
Westmi er! 

Ltd 
Whitehead Iron 

Co. Ltd 
Wickman Ltd. 
Wiggin, H., & Co. Ltd 
Wilbraham & Smith Ltd 
Witkes, A. H., & Co 
Wilkins & Mitehei) Ltd. 
Wiimott Taylor Ltd. 
Woli Electric Tools Ltd 
Worson Die Cushions Ltd. 104 
Wright, Bindley & Gell Ltd 


INDUSTRIAL NEWSPAPERS LTD.. 17-19 John Adam Street, London, 


by C din fag Pos. 





Registered for T 





Speltatast 


the spelter coating that holds fast 


RTB’s new continuous galvanizing plant, the most up-to- 
date of its kind, is now producing large quantities of 
Speltafast galvanized steel in coils as well as cut sheets, 


plain and corrugated. 


The Speltafast process maintains a uniform thickness of 
spelter coating, so well bonded to the sheet that it will 
withstand pressing and forming operations. Whatever the 


steel will do, the coating will do. 


Richard Thomas & Baldwins 
(Sales) Limited 


Sheet and Plate Department, 47 PARK STREET, LONDON, W.|. Telephone: Mayfair 8432 
MITRE WORKS, EAGLE ST., WOLVERHAMPTON. Telephone: Wolverhampton 22266 
$13-620 ROYAL EXCHANGE, MANCHESTER, 2 Telephone: Deansgate 7525 


IN COILS 
& SHEETS 


CONTINUOUS 
GALVANIZING 




















ROLLERS for sheet metal and plate 


sure you get a good modern machine which will handle your work 


Plate & 
Metal 
sending Rollers 


MODEL TR 


. — 
2 


7 
iW, 


ator drive to suit the 
Yell designed and iia ani 
eight saving, No. 891455 

as they 

d 


Model No. TRH 26 | TRH 28 


Capacity in 
_milld steel _ 
Diameter of 
top roller 
The above are for motor drive; 48” x 4” and 72” x }” 
can be supplied for hand operation. 





Excellent terms; monthly account, hire purchase or the F JE Machine Hire Pian 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.1 : 
- se Lela Ay Phones: EUSTON 4681 (7 lines) 3771 (4 lines) Groms: Bescotools London NW1 





LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 
Phones : CENtrai 7606/8 Grams : Bescotools Birmingham 3 
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